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VALUE OF SULPHUR BATHS IK RHEUMATISM
1.  I N T R O D U C T I O N .
Rheumatism and th e  c o n d i t i o n s  a l l i e d  w i t h  i t  
have f o r  many y e a r s  been amongst t h e  most p e r p l e x i n g  
prob lem s which  Medical  P r a c t i t i o n e r s  have had t o  f a c e ,  
and a n y th i n g  t h a t  would h e l p  to  a t r u e r  u n d e r s t a n d i n g  
of t h e s e  d i s e a s e s  has  been  e a g e r l y  welcomed by a l l  
members o f  t h e  p r o f e s s i o n .  A c o n s i d e r a b l e  amount of 
r e s e a r c h  work has a l r e a d y  b e e n  done b u t  a g r e a t  f i e l d  
i s  y e t  w a i t i n g  to  be e x p l o r e d .
As m ent ioned  i n  the  R epor t  by t h e  B r i t i s h  Medical  
A s s o c i a t i o n  Committee a p p o in t e d  to  e n q u i r e  i n t o  t h e  
C a u s a t io n  and T rea tm en t  of  A r t h r i t i s  and A l l i e d  C o n d i t io n s  
g i v e n  i n  th e  B r i t i s h  M edica l  J o u r n a l  of  17 t h  Ju n e ,  1 9 3 3 *^ 
i t  was found im p o s s ib l e  i n  th e  p r e s e n t  s t a t e  of knowledge 
t o  make an a e t i o l o g i c a l  c l a s s i f i c a t i o n .  The Committee 
a d o p te d  as th e  most p r a c t i c a l  s o l u t i o n  a c l i n i c a l  g ro u p in g  
though  t h i s  i s  a d m i t t e d l y  u n s a t i s f a c t o r y  i n  some r e s p e c t s .
The f o l l o w i n g  i s  th e  c l i n i c a l  g ro u p in g  a d o p t e d : -
SYNONYMS
Rheumatoid
A r t h r i t i s
Chronic  p o l y a r t h r i t i s  
( c o n t i n e n t a l  nomen­
c l a t u r e )
A t ro p h ic  
( G o l d t h w a i t ) 
P r o l i f e r a t i v e  ( N i c h o l s  
and R ic h a rd so n )  
(Am erican  nomen­
c l a t u r e  )
S e c o n d a ry :  a s s o c i a t e d
w i th  f o c a l  or  g e n e r a l  
• i n f e c t i o n
P r im a r y :  c ause  un­
known; t h i s  as 
knowledge i n c r e a s e s  




V i l l o u s
A r t h r i t i s
M ainly  o c c u r r i n g  i n  
women a t  o r  a bou t  the  
c l i m a c t e r i c
H y p e r t ro p h ic  
O s te o -  ( G o ld th w a i t )
a r t h r i t i s  D e g e n e r a t iv e  ( N i c h o l s  
and R ich a rd so n )
P r im a ry :  no d e f i n i t e
a s s o c i a t i o n  w i t h  i n f e c t i o n
S e c o n d a ry :  a s s o c i a t e d
w i t h  i n f e c t i o n
A n k y l o p o i e t i c a
A r t h r i t i s  of s p i n a l  
j o i n t s ,  w i t h  bony 
a n k y l o s i s ,  s p r e a d i n g  
c e n t r i f u g a l l y  t o  
a d j a c e n t  l a r g e  j o i n t s
S p o n d y l i t i s
O s t e o - a r t h r l t i c a
O s t e o - a r t h r i t i s  of the  
s p in e  ( t h e  l a b o u r e r s  
s p i n e )
I n t r a m u s c u l a r  and f a s c i a l  
P e r i a r t i c u l a r  
P i b r o s i t i s  B u r s a l  and t e n o - s y n o v i a l
Subcutaneous  ( p a n n i c u l i t i s )  
P e r i n e u r i t i c
Spa P h y s i c i a n s  a r e  aware t h a t  some o f  t h e i r  
p r o f e s s i o n a l  b r e t h r e n  a r e  a l i t t l e  s c e p t i c a l  abuout the 
e f f i c a c y  of  b a t h  t r e a t m e n t s ,  and i t  i s  p r o b a b l y  n o t  
r e a l i s e d  what p ro fo u n d  e f f e c t s  su ch  a s im p le  p ro ce d u re  
as a warm immersion may e x e r t  on the  b o d i l y  f u n c t i o n s ,  
and e s p e c i a l l y  upon the c i r c u l a t i o n .
The e s s e n t i a l  f e a t u r e  o f  t r e a t m e n t  of rh e u m a t ic  
d i s e a s e s  a t  Spas i s  the a d m i n i s t r a t i o n ,  i n t e r n a l l y  and 
e x t e r n a l l y ,  o f  the  f r e s h  n a t u r a l  w a t e r s  a t  o r  n e a r  t h e i r  
s o u r c e . /
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s o u r c e .  Many forms of P h y s i o th e r a p y  a r e  employed i n  
the  t r e a t m e n t  of  rheu m a t ism ,  b u t  i t  must  be r e c o g n i s e d  
t h a t  t h e s e  a r e  m ere ly  a u x i l i a r y  t r e a t m e n t s  and t h a t  
th e  b a s i s  of Spa t r e a t m e n t  i s  t h e  b a t h i n g  i n  and 
d r i n k i n g  of th e  w a t e r s .
H y dro th e ra p y  i s  one of th e  o l d e s t  known forms 
of  t r e a t m e n t ,  and i t  was the  d i s c o v e r y  t h a t  n a t u r a l  
w a t e r s  i n  c e r t a i n  l o c a l i t i e s  had a marked b e n e f i c i a l  
e f f e c t  t h a t  l e d  t o  the  f o r m a t i o n  of  S p a s .
The c u re  i n  Spas i s  a t t e m p t e d  i n  a number of ways.  
The f o l l o w i n g  a re  some of the  aims of  th e  t r e a t m e n t s
(1)  The removal  of w as te  p r o d u c t s  due t o
f a u l t y  m e tab o l i sm ,  o r  i n f e c t i v e  p r o c e s s e s ,  
t h ro u g h  the b o w e ls ,  k id n e y s  o r  s k i n .
(2 )  The a c c e l e r a t i o n  of  t h e  i n t e r c h a n g e s  
be tw een  b lood  and t i s s u e  f l u i d s  by 
s t i m u l a t i n g  t h e  c i r c u l a t i o n  o f  b l o o d  and 
lymph.
(3 )  Improving m e ta b o l i sm  so a s  t o  s e c u r e  
i n c r e a s e d  r e s i s t a n c e  t o  i n f e c t i o n .
G e n e r a l l y /
G e n e r a l l y  s p e a k in g  Spa t r e a t m e n t  may be s a i d  
to  be of t h r e e  ty p es
(1 )  A n a b o l i c .  In  t h i s  th e  aim i s  t o  b u i l d  
up th e  sy s te m  by i n c r e a s i n g  th e  i n t a k e ,  
o r  by p rom oting  a s s i m i l a t i o n ,  and by 
a v o id in g  the  p r o d u c t i o n  o f  e x c e s s i v e  o u t p u t .
(2 )  K a t a b o l i c .  In  t h i s  t r e a t m e n t  the  e s s e n t i a l  
f e a t u r e  i s  to  s t i m u l a t e  th e  m e t a b o l i c  
p r o c e s s e s  l e a d i n g  t o  g r e a t e r  e l i m i n a t i o n
of  waste  p r o d u c t s .
(3 )  M e t a b o l i c ,  where th e  m e tab o l i sm  i s  n o t  
n e c e s s a r i l y  d e f i c i e n t  or  e x c e s s i v e  
bu t  i s  f a u l t y  and r e q u i r e s  a l t e r a t i v e  
t r e a t m e n t .
The te rm  * M in e ra l  W aters  * i s  a p p l i e d  to  th o se  
w a t e r s  which a re  used i n  the t r e a t m e n t  of  d i s e a s e  
e i t h e r  i n t e r n a l l y  o r  e x t e r n a l l y  o r  i n  the form o f  b a t h s ,  
on a cc o u n t  o f  the  s a l i n e  or ga seous  s u b s t a n c e s  which  
t h e y  c o n t a i n ,  o r  on account  o f  t h e i r  e l e v a t e d  t e m p e r a t u r e .
The s c i e n c e  o f  the  o r i g i n  of  th e s e  w a t e r s  and of 
t h e  c a u se s  to  which th e y  owe t h e i r  c h em ica l  c o m p o s i t i o n  
and t e m p e r a tu re  i s  u s u a l l y  c a l l e d  B a ln e o lo g y ,  o r  i n  a 
w id e r  se n se  Hydro logy .  The a c t  o f  u s i n g  them i n  the  
t r e a t m e n t  o f  d i s e a s e  i s  B a ln e o th e r a p y .
The p r i n c i p a l  c o n s t i t u e n t s  o f  m i n e r a l  w a te r s  a re  
w a t e r ,  sodium, magnesium and l im e ,  combined w i t h  
h y d r o c h l o r i c  s u l p h u r i c ,  c a r b o n i c  and h y d r o s u l p h u r i c  
a c i d .  Other s u b s t a n c e s  o f t e n  p r e s e n t  a r e  a r s e n i c ,  
l i t h i u m /
l i t h i u m ,  p o t a s s i u m ,  b a r iu m ,  bromine and i o d i n e .
S i l i c a  and v a r i o u s  o r g a n ic  m a t t e r s ,  t r a c e s  of 
c o p p e r ,  s t r o n t i u m ,  c o b a l t ,  n i c k e l  and o t h e r  m e ta l s  
have been  d e t e c t e d .  F r e e  s u l p h u r e t t e d  h y drogen  i n  
some of t h e  s u l p h a t e  i r o n  w a t e r s .  P r i n c i p a l  g a se s  a re  
oxygen,  n i t r o g e n ,  c a r b o n ic  a c i d  gas  and s u l p h u r e t t e d  
h y d ro g e n .  Argon and h e l iu m  o c c u r  i n  v a r i o u s  t h e r m a l  
and t h e r m a l  s u l p h u r  w a t e r s .  These s u b s t a n c e s  a r e  
d e r i v e d  p a r t l y  from the s u r f a c e  s o i l ,  p a r t l y  f rom  the  
ro c k y  s t r a t a  th ro u g h  w hich  th e  w a t e r  d e p o s i t e d  from 
th e  a tm osphere  has p a s s e d .  The d i f f e r e n c e  be tw een  
the  v a r i o u s  m in e r a l  w a te r s  a r e  due t o  the  d i f f e r e n c e s  
i n  the  s u p e r f i c i a l  s o i l  and th e  r o c k s  t h r o u g h  w h ich  the  
w a t e r  has p a s s e d .
Spa P h y s i c i a n s  have done a g r e a t  d e a l  of  r e s e a r c h  
work as t o  t h e  p o s s i b i l i t i e s  o f  B a ln e o th e r a p y ,  b u t  a l l  
t h e s e  have n o t  y e t  been i n v e s t i g a t e d  t h o r o u g h l y  -  
n o t a b l y  th e  t r e a t m e n t  by  s u l p h u r  b a t h s  o f  p a t i e n t s  
s u f f e r i n g  from rheum a t ism .
S u lphur  b a t h s  may be d i v i d e d  i n t o  two ty p e s  - 
s a l i n e  and a l k a l i n e ,  and i t  i s  the  f o rm e r  w i t h  which  
I  w i s h  s p e c i a l l y  t o  d e a l .
S a l i n e  w a t e r s  a r e  I n c lu d e d  i n  t h o s e  i n  w h ich  
s u l p h a t e s /
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s u l p h a t e s  and c h l o r i d e s  a r e  i n  g r e a t e s t  q u a n t i t y ,  and 
i n  a cc o rd a n c e  w i t h  the  p r e s e n c e  of the  p red o m in an t  
s a l t ,  t h e  c l a s s  i s  s u b d i v i d e d  i n t o  s u l p h a t e d  and 
m u r i a t e d ,  i n  which the s u l p h a t e s  and c h l o r i d e s  a r e  
p r e s e n t  i n  a lm o s t  e q u a l  q u a n t i t y .  The s u l p h a t e s  may 
be sodium s u l p h a t e  or i r o n  s u l p h a t e ,  c a l c iu m ,  p o t a s s i u m # 
or  a c o m b in a t io n  of  any two o r  t h r e e  of  t h e s e  s a l t s ,  
and th u s  we may have a s o d i c ,  c a l c i c  and c h a l y b e a t e  
s u l p h a t e d  s a l i n e  s p r i n g ,  o r  s o d i c ,  c a l c i c ,  s o d ic  
m a g n e s ic ,  c a l c i c  c h a l y b e a t e  e t c .
In  most  of  the c l a s s i f i c a t i o n s  as  a l r e a d y  o u t l i n e d  
th e  word " s a l i n e ” i s  I n  the  o r d i n a r y  o r  common non-  
s c i e n t i f i c  s e n se  t o  d e s i g n a t e  w a t e r s  i n  which  common 
s a l t  i s  the  p r e d o m in a t in g  i n g r e d i e n t ,  and t h i s  l e a d s  to  
c o n f u s i o n  of t e r m s .  The use  o f  s a l i n e  i n  t h i s  s e n se  i s  
s t i l l  f u r t h e r  o b j e c t i o n a b l e  as any ch em ic a l  s a l t  i n  the  
w a t e r  e n t i t l e s  i t  t o  be c a l l e d  s a l i n e .  I t  i s  t h e r e f o r e  
p r e f e r a b l e  to  s e p a r a t e  t h o s e  w a t e r s  c o n t a i n i n g  th e  
c h l o r i d e s  from th o se  c h a r a c t e r i s e d  by  the  p r e s e n c e  of 
s u l p h a t e s ,  p r e f e r r i n g  r a t h e r  a s u b d i v i s i o n  o f  the words 
s o d i c ,  c a l c i c ,  c h a l y b e a t e ,  e t c .
Prom th e  b e g in n in g  of F e b r u a r y ,  1932 u n t i l  the  end 
of  March 1933, I  was R e s i d e n t  M ed ica l  O f f i c e r  a t  th e  
R o y a l /
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Royal B a th  H o s p i t a l ,  H a r r o g a t e ,  w h ich ,  w i t h  th e  
C o n v a le s c e n t  Home a t t a c h e d  t o  i t ,  c o n t a i n s  I 50 b e d s ,  
m o s t ly  d e v o te d  to  c a s e s  of  rh eu m a t i sm .  There  i s  
a t t a c h e d  t o  t h i s  H o s p i t a l  a v e r y  f i n e  l a b o r a t o r y  where 
a l l  k i n d s  of r e s e a r c h  work can be c a r r i e d  o u t .
A f t e r  a s h o r t  t ime of r e s i d e n c e  I  became g r e a t l y  
i n t e r e s t e d  i n  a l l  t h a t  was b e in g  done f o r  the a l l e v i a t i o n  
and c u re  of  rh e u m a t ic  a f f e c t i o n s .  N a t u r a l l y  I  gave  a 
good d e a l  o f  th o u gh t  to  t h e  s u b j e c t  and g r a d u a l l y  I  began  
t o  f o r m u la t e  c e r t a i n  t h e o r i e s  w h ich  I  have a t t e m p t e d  to  
work o u t .
One a s p e c t  of Spa t r e a t m e n t  which  s p e c i a l l y  
i n t e r e s t e d  me was t h a t  o f  Su lp hu r  B a th s .  I t  was 
s u r p r i s i n g  t h a t  many p a t i e n t s  when q u e s t i o n e d  a b o u t  
t h i s  t r e a t m e n t  s t a t e d  d e f i n i t e l y  t h a t  t h e y  f e l t  b e t t e r  
a f t e r  a s u l p h u r  b a t h ,  w h i l e  o t h e r s  m a i n t a i n e d  t h a t  t h e y  
f e l t  no b e n e f i t .  I  d e c id e d  to  examine th e  b lo o d  b e f o r e  
and a f t e r  a s u l p h u r  b a t h  as I  had come t o  t h e  c o n c l u s i o n  
t h a t  t h i s  would r e v e a l  the  r e a s o n  why b e n e f i t  was 
o b t a i n e d .
I  was a l lo w ed  t o  choose  any p a t i e n t  I  w ished  
t o  c a r r y  out  i n v e s t i g a t i o n  and no r e s t r i c t i o n s  were  
p l a c e d  on me i n  t h i s  work .  T h is  was c a r r i e d  ou t  on 
o n e /
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hundred  p a t i e n t s ,
I  hope as  a r e s u l t  o f  t h i s  work t h a t  I  have 
som eth ing  o f  r e a l  v a lue  t o  add t o  th e  s tu d y  o f  s u l p h u r  
b a t h s ,  and t h a t  I  s h a l l  be a b le  to p rove  the  t h e r a p e u t i c  
e f f e c t  or  a t  l e a s t  one of  t h e  main changes  which  a 
s u l p h u r  b a t h  p roduces  on a p a t i e n t  s u f f e r i n g  from 
rh eu m a t ism  -  namely , a change i n  the  b lo o d  a f t e r  
im m ers ion  i n  a s a l i p e  s u l p h u r  b a t h .
2 .  H I S T O R I C A L
The Greeks a p p e a r  t o  have been  the f i r s t  t o  u se  
m in e r a l  w a t e r s  as a remedy f o r  d i s e a s e .  F o r  t h i s  we 
have th e  t e s t i m o n y  of A r i s t o t l e  and the  Pre -Hom erian  
myth t h a t  H e rc u le s  had im p a r ted  power t o  the  warm 
s p r i n g s  by b a t h i n g  i n  them. Most of the  th e rm a l  
b a t h s  i n  w h ich  Greece i s  so r i c h  w e re ,  i n  f a c t ,  
s a c r e d  to  H e rc u le s  and numerous " H e r c u l e a n  B a th s” 
e x i s t e d  of  o ld  i n  a l l  p a r t s  o f  G reece ,  S i c i l y  and 
I t a l y .  H e r c u le s  was l i k e w i s e  b e l i e v e d  to  be th e  
o r i g i n a t o r  of  the  douche and some a n c i e n t  c o in s  were 
found n e a r  Himeron i n  S i c i l y  and he i s  r e p r e s e n t e d  
i n  a tu b  o r  b a t h  w i t h  h i s  b r o a d  c h e s t  exposed  to  a 
j e t  of w a t e r  coming from th e  mouth of  a l i o n .
The o l d e s t  Greek p h y s i c i a n s  had g r e a t  f a i t h  i n  
the  c u r a t i v e  powers of m in e r a l  w a t e r s  and  when tem p les  
were e r e c t e d  to  the  God of  M e d ic in e ,  the  P r i e s t s  of 
A e s c u la p i u s  took  c a r e  t h a t  t h e s e  s h o u ld  be i n  c l o s e  
p r o x i m i t y  to  m in e r a l  s p r i n g s .  p l a c e s  of t h i s  k i n d  
were n o t  o n ly  d e s t i n e d  f o r  w o r s h ip  b u t  a l s o  f o r  the 
u se  o f  s i c k ,  and were c o n n e c te d  w i t h  m e d i c a l s c h o o l s , 
t h e a t r e s  and o t h e r  p l a c e s  o f  amusement f o r  c o n v a l e s c e n t s ,  
many/
many of w h ich  might have r i v a l l e d  the  c o n t r i v a n c e s  
which  a r e  u sed  a t  t h e  p r e s e n t  t im e .  The most 
r em a rk ab le  of these  was the  s a c r e d  g rove  o f  A e s c u la p iu s  
n e a r  N a u p l i a ,  w hich  was th e  c o n s t a n t  r e s o r t  of the 
s i c k  and f e e b l e  from a l l  p a r t s  of G reece ,  I t  b e in g  the  
p l a c e  o f  b i r t h  of A e s c u la p iu s  and t h e r e f o r e  r e p o r t e d  
t o  p o s s e s s  s p e c i a l  c u r a t i v e  p o w e rs .  P a u s a n ia s  r e l a t e s  
t h a t  a g r e a t  many columns e x i s t e d  i n  the e n c l o s u r e  upon 
w h ich  were i n s c r i b e d  th e  names o f  t h o s e  who had been  
cured  t h e r e ,  as w e l l  as t h e  n a t u r e  o f  t h e i r  m a l a d i e s .
Of the  many e d i f i c e s  which  e x i s t e d  i n  the g rove  t h e r e  
a r e  s t i l l  t o  be s e e n  the rem a ins  i n  w h ich ,  a c c o r d i n g  
t o  Dodwell who v i s i  t ed  i t  i n  the  e a r l y  p a r t  o f  th e  
19t h  c e n t u r y ,  t h e r e  were  f i f t y  f o u r  p in k  m arb le  s e a t s  
i n  good p r e s e r v a t i o n  and which  were e v i d e n t l y  c o n t r i v e d  
w i t h  t h e  view o f  accommodating a g a t h e r i n g  of  c o n v a l e s ­
c e n t s .  A ccord ing  t o  M. L a n d e re r  who made an a n a l y s i s  
of th e  M in e ra l  w a t e r s  of N a u p l i a ,  t h e y  c o n t a i n  c h i e f l y  
c h l o r i d e  of  sodium, c a r b o n a t e  o f  l im e  and c a r b o n i c  a c i d .
P h i l o s t r a t u s , s p e a k in g  of Agamemnon's b a t h ,  n e a r  
Smyrna,  r e l a t e s  t h a t  a t  t h e  t ime when the Greek army 
u n d e r  Agamemnon was r a v a g in g  C a ie u s ,  a s a n g u i n a r y  
t o a t t l e  e n s u e d ,  i n  w hich  many Greeks were k i l l e d  and 
wounded; /
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wounded; the  l a t t e r  were d i r e c t e d  to  r e s o r t  t o  the  w a te r s  
j u s t  m en t ioned  and th e y  were a l l  c u r e d .
At H i e r a p o l i s  the  s p r i n g s  pan so c o p i o u s l y  t h a t  the  
c i t y  was f u l l  o f  n a t u r a l  b a t h s  and the r e p r e s e n t a t i o n  
on medals  o f  A p o l lo ,  the  D i e ty  of  the  H i e r a p o l i t a n s , w i t h  
A e s c u la p iu s  and Hygiea,  b e a r s  w i t n e s s  t o  the  m e d i c i n a l  
v i r t u e s  p o s s e s s e d  by t h e  w a t e r s .  S t r a b o  m en t ions  t h a t  
th e y  im p a r te d  a r e d  c o l o u r  to  t h e  r o o t s  of t r e e s  and 
sh ru bs  and t h a t  from the  m ix tu r e  of the j u i c e s  o f  th e s e  
w i th  the  w a t e r s  of the s p r i n g s ,  a p u r p l e  l i q u o r  was 
p r e p a r e d  which  was u se d  f o r  d y e in g  w o o l .
Numerous s t o r i e s  were t o l d  long  ago c o n c e rn in g  
th e  e x t r a o r d i n a r y  e f f e c t s  cf m i n e r a l  w a t e r s .  S e v e r a l  
a u th o r s  m en t io n  two s p r i n g s  which e x i s t e d  i n  H e s t i a o t i s  
i n  T h e s s a l y ;  t h e  f i r s t  of which  c a u se d  sh eep  t o  t u r n  
b l a c k  and th e  second changed them a g a i n  t o  w h i t e .
There  i s  a l s o  m en t ion  of two i n  the  i s l a n d  of Caos,  one 
of which made th o se  who d ru n k  i t  s t u p i d ,  w h i l e  the  o t h e r  
made them c l e v e r ;  two s p r i n g s  i n  P h ry g ia  one of  which  
e x c i t e d  and the  o t h e r  s to p p e d  t h e  s e x u a l  power;  a 
s p r i n g  n e a r  Susa w h ic h  c a u se d  the  t e e t h  to  f a l l  o u t ;  
a n o t h e r  n e a r  C l i t o r i u m  i n  A rc a d ia  w h ic h  made t h e  odour 
o f  wine u n b e a r a b l e  to  those  who had once d runk  of  th e  
w a t e r ; /
w a t e r ;  t h e  s p r i n g  o f  A ly s s o n ,  n e a r  N o n a e r i s ,  which 
was s p e c i f i c  f o r  h y d ro p h o b ia .
H erodo tus  m ent ions  a s p r i n g  i n  the  c o u n t r y  o f  
the  I c h t h y s p h a g i  o r  f i s h  e a t e r s ,  the  w a t e r  cf which  
made th e  s k i n  s h in e  as i f  p o l i s h e d ,  and a t  the same 
t ime im p a r te d  to  the b a t h e r s  a perfume as o f  v i o l e t s .  
T h is  w a t e r  was one of such  low s p e c i f i c  g r a v i t y  t h a t  
p i e c e s  of  wood and o t h e r  l i g h t  b o d ie s  d id  n o t  f l o a t  
i n  i t  bu t  im m e d ia te ly  sunk to  the b o t to m ;  i t  was 
a l s o  supposed to  p o s s e s s  i n v i g o r a t i n g  and l i f e - p r o l o n g ­
ing  powers ,  s o  t h a t  those  who f r e q u e n t l y  b a th e d  i n  i t  
l i v e d  t o  120 y e a r s  of a g e .
Pe rhaps  i t  was such  and s i m i l a r  f a b l e s  r e l a t i n g  
to  th e  e x t r a o r d i n a r y  e f f e c t s  of m i n e r a l  s p r i n g s  which  
made the  m e d ic a l  p r o f e s s i o n  o f  Greece a v e r s e  t o  th e  
t h e r a p e u t i c a l  use  of  th e  w a t e r s .  H i p p o c r a t e s  i n  h i s  
work *de a e r i b u s ,  ^ q u is  e t  r e g i o n i b u s  S. Coe is*  
says  t h a t  th e  s a l i v a  i s  made h a rd  and d r y  by  w a te r s  
and g e n e r a l l y  sp e ak in g  they  are  unwholesome, a l t h o u g h  
t fasre  m igh t  be a few c o n s t i t u t i o n s  and d i s e a s e s  i n  
which  t h e y  c o u ld  do goo d .  S p r in g s  which  came from 
ro c k s  were i n d i g e s t i b l e ,  and the same was th e  c a se  
w i t h  th e rm a l  w a te r s  w hich  c o n t a i n e d  i r o n ,  c o p p e r ,  
s i l v e r /
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s i l v e r  and s u l p h u r .  These  h e a t e d  the  sy s te m  and 
d r i e d  up the j u i c e s ;  t h e y  d id  n o t  e a s i l y  p a s s  bu t  
of  t h e  system and caused  c o n s t i p a t i o n .  Those who 
s t a t e d  t h a t  s a l i n e  w a te r s  r e a d i l y  p a s s e d  w i t h  the 
f a e c e s  and even  e x c i t e d  th e  bowel spoke i n  i g n o r a n c e ,  
f o r  the  w a t e r s  m ent ioned  had th e  o p p o s i t e  e f f e c t .
H i p p o c r a t e s  and h i s  immediate  f o l l o w e r s  were the 
f i r s t  to  a t t e m p t  a c l a s s i f i c a t i o n  of  m in e r a l  s p r i n g s  
a c c o r d i n g  to  t h e i r  c h e m ic a l  c o m p o s i t i o n .  They c l a s s i f i e d  
f i v e  d i f f e r e n t  k ind s  o f  w a te r s  a c c o r d i n g  to  t h e i r  c o n t e n t s ,  
s u l p h u r ,  a lu m in a ,  b i tum en ,  n i t r e  o r  s a l i n e .  Mixed 
w a t e r s  a c t e d  a c c o rd in g  t o  t h e  p e c u l i a r i t i e s  of th e  most  
p rom inen t  i n g r e d i e n t  c o n t a i n e d  i n  them.
Herodotus  w ro te  a t r e a t i s e  on th e  N a t u r a l  Remedies 
f o r  H e a l t h  and D i s e a s e ,  w h ich  u n f o r t u n a t e l y  i s  l o s t .
He gave  s p e c i a l  r u l e s  f o r  the  t h e r a p e u t i c a l  u se  o f  th e  
m i n e r a l  w a t e r s ,  e s p e c i a l l y  as t o  the t im e  f o r  w hich  
b a t h s  sh o u ld  be c o n t i n u e d .
The Jews i n  P a l e s t i n e  a l s o  made u s e  of c o ld  and 
h o t  m i n e r a l  s p r i n g s  a t  a rem ote  p e r i o d  f o r  the  cu re  
o f  d i s e a s e .  Noth ing  of the k i n d ,  i t  i s  t r u e ,  i s  
m en t io n ed  i n  the Old T e s ta m e n t ;  we o n ly  h e a r  i n  
G enes is  t h a t  Anah, s o n  o f  2 i b e o n ,  the  H i v i t e ,  th e  
f a t h e r /
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f a t h e r  o f  E s a u ’ s w i f e ,  w h i l e  f e e d i n g  a s s e s  in  the  
d e s e r t  d i s c o v e r e d  t h e r e  some s p r i n g s ;  and i n  the 
second hook of K ings ,  a w e l l  a t  J e r i c h o  i s  m en t ion ed  
”where w a t e r  was n a u g h t  and the  ground b a r r e n ” b u t  
which  was made wholesome by th e  P rop h e t  E l i s h a  th row ing  
s a l t  i n t o  i t *  Erom the  New T e s ta m e n t ,  however ,  w& 
l e a r n  t h a t  t h e r m a l  w a te r s  were e x t e n s i v e l y  u s e d  by the  
Jews b e f o r e  C h r i s t ;  and t h a t  ” a g r e a t  m u l t i t u d e  of 
im poten t  f o l k ,  o f  b l i n d ,  h a l t  and w i t h e r e d ,  l a y  i n  the  
p o rc h e s  o f  t h e  poo l  of B e th e s d a ” (w h ich  i n  Hebrew means 
House of  Mercy or  c h a r i t y )  ” by the Sh©Qp Market  a t  
J e r u s a l e m  w a i t i n g  f o r  the  moving of  t h e  w a t e r , ” and 
t h a t  ’’whosoever f i r s t  a f t e r  the  t r o u b l i n g  o f  th e  w a t e r  
s t e p p e d  i n  was made whole of w h a t s o e v e r  d i s e a s e  he had” • 
T h i s  w a te r  c o n t a i n e d  s a l i n e s  and i r o n l i ;  i t  was of  a 
r e d d i s h  brown c o l o u r ,  no d o u b t  due t o  a se d im e n t  of  
o r l i n ;  s u l p h u r  was a l s o  fo u n d  i n  the  mud w hich  may 
a c c o u n t  f o r  the  c u r a t i v e  e f f e c t  f u l l y  a p p a r e n t  when 
th e  w a t e r  was s t i r r e d  u p .
The most im p o r t a n t  s p r i n g s  o f  P a l e s t i n e  however 
were  th o s e  o f  T i b e r i u s  (now T e b a r r a h )  n e a r  the  l a k e  
of  G e n e z a r e t h ,  b f  which  we f i n d  m en t io n  i n  the  w r i t i n g s  
of  S t r a b o ,  P l i n y  and J o s e p h u s .  T h is  l a k e  i s  10 m i l e s  
l o n g /
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lo n g  and has  on acco u n t  of i t s  p i c t u r e s q u e  s i t u a t i o n  
been compared by modern t r a v e l l e r s  t o  Lake Leman.
Both a t  the  e a s t e r n  e x t r e m i t y  of th e  lake  and towards 
th e  s o u t h  t h e r e  a r e  s u lp h u r o u s  t h e r m a l  s p r i n g s  of a 
t e m p e r a t u r e  v a ry in g  from 86 to  I 30 d e g r e e s  P .  They 
c o n t a i n  s u l p h u r e t t e d  h y d ro g e n ,  s u l p h a t e  o f  soda and 
i r o n ,  and were c h i e f l y  u se d  i n  p a i n f u l  s w e l l i n g s ,  
rh e u m a t i c  g o u t ,  p a l s y  e t c .  A p o r t i c o  of g r a n i t e  and 
E g y p t i a n  m arb le  which  l e d  from th e  town to  th e  w a t e r s  
was e r e c t e d  by t h e  Romans. This  i s  now d e s e r t e d  and 
d e s t r o y e d  b u t  the s p r i n g s  th e m se lv e s  a r e  e v en  a t  the 
p r e s e n t  t im e  v i s i t e d  by p a t i e n t s  coming n o t  o n ly  from 
t h e  n e ighbourhood  bu t  f rom a l l  p a r t s  o f  the  c o u n t r y .
A nother  famous b a t h  e x i s t e d  i n  the  n e ighbourhood  
of th e  Dead S ea ,  i n  the a n c i e n t  c o u n t r y  o f  E d o m itu s ,  
w hich  was known t o  the  Greeks and Romans u n d e r  th e  name 
o f  C a l i rh o S  ( B e a u t i f u l  S p r i n g ) .  T h is  p l a c e  i s  men­
t i o n e d  by J o s e p h u s ,  who when sp e a k in g  o f  Herod*s s i c k ­
n e s s  s a y s  *he n o t  o n ly  hoped f o r  r e s t o r a t i o n  b u t  t h o u g h t  
of t h e  means t o  b r i n g  i t  a b o u tH. He c a u se d  h i m s e l f  
t o  be c a r r i e d  a c r o s s  th e  J o rd a n  and u s e d  th e  warm 
w a t e r s  o f  C a l i r r h o 8 .  The same s p r i n g  i s  spoken  o f  
by P l i n y  who says  t h a t  a t  t h i s  p l a c e  t h e r e  e x i s t e d  
a  warm s p r i n g  of g r e a t  v i r t u e  i n  r e s t o r i n g  h e a l t h .
T h e /
-8 -
The most e x t e n s i v e  use of m i n e r a l  w a t e r s  was,  
however,  made no t  o n ly  i n  I t a l y  and Greece b u t  i n  most 
p a r t s  o f  the  o ld  w orld  a t  t h e  t im e  o f  t h e  Roman Emperors  . 
Very o l d  c o n t r i v a n c e s  f o r  b a t h i n g  may be found i n  I s c h i a ,  
i n  the L i p a r i  I s l e s ,  and i n  S y r a c u s e ,  At f i r s t  the  
Romans o n ly  b a th e d  i n  c o ld  w a te r  and H ann ib a l  was blamed 
by them f o r  r e s t i n g  to o  lo ng  n i n  fo m e n t i s  Campaniae 
v i r i u m  a l i a s  indomitum e n e r v a n t  i b u s 11. On th e  c o n q u e s t  
of G reece ,  however,  the  Romans became a c q u a i n t e d  w i t h  
warm b a t h i n g  which  th e y  soon  l e a r n e d  t o  a p p r e c i a t e .
One o f  t h e  f i r s t  who e r e c t e d  th e rm a l  b a t h s  i n  
Rome was S c i p i o  A f r i c a n u s .  The f a s h i o n  soon s p r e a d  
and a t  t h e  t ime of Co lum el la  and Ammianus M a r c e l l i n u s  
t h e r e  was s c a r c e l y  a v i l l a g e  i n  I t a l y  w i t h o u t  b a t h  
e s t a b l i s h m e n t s .  More a t t e n t i o n  was a t  the  same t im e  
d i r e c t e d  t o  n a t u r a l  h o t  s p r i n g s ,  a g r e a t  number of 
which  were  t h e n  found i n  a l l  p a r t s  o f  I t a l y .  B a j a i ,  
P u t e o l i ,  S t a b i a  and Cumae, became th e  most f a s h i o n a b l e  
b a t h i n g  p l a c e s .
a r e a c t i o n  to o k  p l a c e  a t  t h e  t im e  o f  Augustus  who 
was c u re d  o f  a f e v e r  by A n to n iu s  Musa by h y d r o p a t h i c  
t r e a t m e n t .  As a r e s u l t  c o ld  w a t e r  b a t h s  became the  
r a g e  and e v en  newly b o r n  i n f a n t s  were immersed i n  i t ,
a /
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a custom which  s t i l l  e x i s t e d  a t  t h e  t ime of G a len iu s  
by whom i t  was s e v e r e l y  c e n s u r e d .  When, however,  
M a r c e l l i u s ,  son  of  O c t a v i a ,  s u d d e n ly  d i e d  a f t e r  t a k i n g  
a c o ld  b a t h ,  t h e  p r e d i l e c t i o n  f o r  c o ld  w a t e r  b a t h s  
v e ry  much a b a t e d  and und e r  t h e  r e i g n  o f  Nero ho t  b a th s  
were a g a i n  g e n e r a l l y  p r e f e r r e d .
In  t h e  course  o f  t h e i r  w a r l i k e  e x p e d i t i o n s  t o  
o t h e r  p a r t s  o f  Europe ,  and t o  A s ia  and A f r i c a ,  t h e  
Roman G e n e r a l s  s t a t i o n e d  t h e i r  t r o o p s  where t h e y  en co u n ­
t e r e d  ho t  s p r i n g s  which  had a lm o s t  become a n e c e s s i t y  
f o r  them, and l a r g e  and c o m f o r t a b l e  b a t h i n g  e s t a b l i s h ­
ments were e r e c t e d  a t  many p l a c e s .
The Romans d i s c o v e r e d  a g r e a t  many of  th e  most 
im p o r ta n t  th e rm a l  b a t h s  o f  F r a n c e ,  E n g la n d ,  Germany, 
S p a in ,  P o r t u g a l ,  Belgium, T r a n s y l v a n i a  and even  A f r i c a .  
Amongst th ose  most u se d  by them I  m e re ly - m e n t io n  Aix 
i n  Savoy (Acqui  i n  M o n t f e r r a t )  (A cqu i  S t a b i e l l a e )
Baden i n  S w i t z e r l a n d  (Thermore A u r ih ae )  Baden n e a r  
Vienna (Acqui  N o r ica e )  B a th  (Acqui  C a l l d a e  Suda tae  
S o l i s )  Wiesbaden (Aqua M a t t i a c a e )  A i x - l a - C h a p e l l e  
(A quis  Granum s Aquae Grannanes)  Spa i n  Belgium 
(Aqua ad C i v i t a t e m  T r y r i a n )  and many o t h e r s .
M* T r i s t r a m  i n  h i s  work on th e  g r e a t  Saha ra  
i n f o r m s /
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in forms us t h a t  on th e  e a s t e r n  e x t r e m i t y  of  th e  d e s e r t ,  
i n  the  o a s i s  of  E lK a n ta ra  t h e r e  e x i s t s  the  r u i n s  o f  a 
Roman town and th e rm a l  b a t h s ,  n e a r  a n a t u r a l  b a s i n  
which  r e c e i v e s  the  c o n t e n t s  o f  a ho t  s p r i n g  and w h ich  
had no doub t  d e c id e d  the  s e l e c t i o n  o f  t h e  s i t e ,
P l i n y  m en t ions  a v e r y  l a r g e  number of  m i n e r a l  
s p r i n g s  i n  a l l  p a r t s  o f  E u ro pe .  He speaks e s p e c i a l l y  
of the  w a t e r s  of  B a j a i  which  were so h o t  t h a t  t h e y  wer9 
used  f o r  h e a l i n g ;  c o ld  b a th s  of the  S p r in g s  of  p u t e o l i  
which were b e l i e v e d  to  be a s p e c i f i c  remedy f o r  d i s e a s e s  
of t h e  e y e ;  o f  th e  su lp h u r o u s  w a t e r s  o f  A lb u la  n e a r  
Rome and o f  t h e  h o t  S p r in g s  of  M a t t i a c i  (Wiesbaden)  
which  c u re d  rheum atism .
Galenus gave as l i t t l e  a t t e n t i o n  to  m in e r a l  w a te r s  
as H ip p o c ra t e s  had done .  A l th o u g h  t h e r e  were s e v e r a l  
s p r i n g s  famous f o r  t h e i r  c u r a t i v e  powers n e a r  h i s  n a t i v e  
c i t y  o f  Pergunnus and he must  have b e e n  a c q u a i n t e d  w i t h  
a l a r g e  number ofttiem i n  I t a l y ,  G reece ,  Macedonia e t c . ,  
he o n l y  m en t io n s  A lb u la  n e a r  Rome, which  a c c o r d i n g  t o  
him may be u s e f u l  i n  d i a r r h o e a .  He s c a r c e l y  e v e r  
a d v i s e d  b a t h i n g  i n  m i n e r a l  w a t e r s ,  w h ich  he b e l i e v e d  
dangerous  on account  of f o r e i g n  i n g r e d i e n t s  c o n t a i n e d  
i n  them. He s a i d  t h e y  were h e a t i n g  and e x s i c c a t i n g  
a n d /
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and e i t h e r  c o n t r a c t e d  th e  v e s s e l s  or i r r i t a t e d  t h e  s k i n  
by t h e i r  a c i d i t y .  Most f o l l o w e r s  o f  Galenus r e p e a t e d  
the  d o c t r i n e s  o f  the  M aste r  and o n ly  a few o f  them h e ld  
o r i g i n a l  id e a s  on the  s u b j e c t .  Amongst t h e  l a t t e r  was 
C a e l iu s  A u r e l i a n n u s  who p r a c t i s e d  a t  th e  end of the  
second  C e n tu ry  and who recommended m i n e r a l  b a th s  i n  a 
number of d i s e a s e s .  P a t i e n t s  s u f f e r i n g  from p a r a l y s i s  
of a p o p le x y  were s e n t  by  him to the  th e rm a l  b a th s  of 
Padua and S i e n n a .  He p r e s c r i b e d  the  a l k a l i n e  and 
s a l i n e  w a t e r s  o f  I s c h i a .
A u ty th u s ,  a P h y s i c i a n  o f  th e  T h i rd  C e n tp ry ,  s t a t e d  
t h a t  the c u r a t i v e  e f f e c t s  o f  the m in e r a l  w a te r  b a t h s  
were much g r e a t e r  than  those  o f  o r d i n a r y  b a t h s .  He 
found t h a t  n i t r o u s  and murifeted b a t h s  were good f o r  
rh e u m a t i c  a f f e c t i o n s ,  s u l p h u r o u s  s p r i n g s  calmed the 
i r r i t a t i o n  o f  n e rves  and d i s s o l v e d  o b s t r u c t i o n  b u t  a t  
t h e  same time weakened the  d i g e s t i o n .
W ith  t h e  decadence  of t h e  Roman Empire ,  the use  
of  m i n e r a l  s p r i n g s  a l s o  d i m i n i s h e d .  Th© B u i ld i n g s  
were l e f t  im p a i re d  or were d e s t r o y e d  by  t h e  i n v a d in g  
B a r b a r i a n s .  The vapour  b a t h s  i n  t h e  n e ig h b ou rho o d  of 
Naples  were s p e c i a l  f a v o u r i t e s  w i t h  the p e o p le ,  t o  the 
g r e a t  annoyance i t  i s  s a i d  o f  t h e  d o c t o r s  who were 
m o r t i f i e d /
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m o r t i f i e d  to  se e  th e  m i n e r a l  b a th s  and s p r i n g s  of  
B a ja i  p r e f e r r e d  to  t h e i r  p r e s c r i p t i o n s .  The d i s u s e  
of m in e r a l  w a t e r  b a th s  was s t i l l  f u r t h e r  a c c e l e r a t e d  
by th e  p r i e s t s  who denounced the warm b a th s  as  s i n f u l .  
A u gu s t in e  i n  h i s  wRules* o n ly  p e r m i t t e d  b a t h i n g  once 
p e r  month and Hieronymus e n t i r e l y  f o r b a d e  i t  f o r  the  
a d u l t s •
The Germans app ea r  to  have been  from time immemorial 
much i n  th e  h a b i t  o f  b a t h i n g  i n  t h e i r  numerous r i v e r s  and 
l a k e s .  Charlemagne did much towards  r e n d e r i n g  th e  use  
of  the rm a l  b a th s  f a s h i o n a b l e  i n  Germany. He was v e ry  
fond of the  h o t  su lp h u ro u s  S p r in g s  of A i x - l a - C h a p e l i e ,  
and E g in h a r d t  r e l a t e s  t h a t  sometimes more th an  one 
hundred  peop le  b a th e d  i n  them  a t  the same t i m e .
I t  was,  however, e s p e c i a l l y  a t  the  t im e  of  the  
Crusade  when th e  W es te rn  n a t i o n s  became a c q u a in t e d  w i t h  
the  h a b i t s  of  the  E a s t  t h a t  the use  of  the  warm b a t h s  
became g e n e r a l .  Where Roman b u i l d i n g s  s t i l l  e x i s t e d  
t h e s e  were r e s o r t e d  t o :  new p l a c e s  were o n ly  e r e c t e d
a t  such  p a r t s  as were p a t r o n i s e d  by  Crown h e a d s .
In  S p a in  th e rm a l  b a t h s  f l o u r i s h e d  u n d e r  th e  Empire 
o f  t h e  Moors who l i k e  the  Romans everyw here  e r e c t e d  
m a g n i f i c e n t  b u i l d i n g s  f o r  the c o n v e n ie n c e  of  p a t i e n t s ,  
and  t h e s e  were recommended by R h a s i s ,  A v icenna ,  A b u la s e s ,  
A b u l c a s i s , /
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A b u l c a s i s ,  em inen t  A r a b ia n  P h y s i c i a n s .
During the  Middle Ages m in e r a l  b a t h s  were l i t t l e  
i n  e v id e n c e  and s c a r c e l y  can  be s a i d  t o  have e x i s t e d ,  
n o r  were t h e r e  any t h e o r i e s  of  t h e i r  n a t u r e  and a c t i o n .
W ith  the R e n a i s san c e  of  th e  S c i e n c e s  an e x t e n s i v e  
l i t e r a t u r e  on t h i s  s u b j e c t  sp ru n g  u p ,  the  f o u n d e r  o f  
w h ich  was th e  l e a r n e d  Monk Clement o f  G ra tz  ( 1I4.9 5 ) .  
C o n c lu s io n s  were drawn by  him from t h e i r  t a s t e .  I f  
t h e  t a s t e  was s a l i n e  i t  was t h o u g h t  to  come from the  
s e a ;  i f  i t  had a pungent  t a s t e ,  b r a s s  and copper  must 
be th e  c a u s e ;  i f  f a t t y ,  s u l p h u r .
A f t e r  some t im e ,  how ever ,  rude  chem ic a l  e x p e r i ­
ments on th e  c o m p o s i t io n  o f  the  s p r i n g s  were made.
The w a te r  was a l lowed t o  e v a p o r a t e  and the d e p o s i t  
which rem ained  was s u b j e c t e d  to  th e  a c t i o n  o f  f i r e .  
Thermometers b e in g  unknown a t  t h a t  t im e  the  t e m p e ra tu re  
was d e te rm in e d  by the i m p r e s s io n  made by t h e  w a t e r  on 
th e  h a n d .
The im p o r tan ce  of  m i n e r a l  w a t e r s  as  c u r a t i v e  
a g e n t s  i n  th o se  t im es  c a n  s c a r c e l y  be t o o  h i g h l y  
e s t i m a t e d  I f  we c o n s i d e r  t h e  s t a t e  of m ed ic in e  a t  
t h i s  t ime and t h a t  m i n e r a l  b a t h s  and w a t e r s  were 
w i t h o u t  e x c e p t i o n  the  most  e f f e c t i v e  and s a f e s t  means 
o f /
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of  c u r i n g  d i s e a s e .
The use o f  th e rm a l  b a th s  became more p o p u la r
2t h a n  e v e r  w i t h  good r e s u l t s  and Hoffman , who was
P h y s i c i a n  t o  the  E l e c t o r  of  B randenburg ,  s a i d  of  the
s p r i n g s  and b a th s  of Wambunn, WI have m yse l f  s e en
men and women who had l o s t  the  use of t h e i r  l imbs
c a r r i e d  t o  th o se  w a te r s  and a f t e r  a number of  b a th s
b e g in  t o  walk  w i t h  a s t i c k  and even a t  l a s t  ab le  to
do s o  w i t h o u t  any s u p p o r t ” . In  th e  S i x t e e n t h  C en tu ry
the D o c to rs  o f  B r e s l a u  a d v i s e d  t h e i r  p a t i e n t s  s u f f e r i n g
from s c i a t i c a  to  use  t h e s e  w a t e r s .  T h is  t h e y  d id  w i t h
good r e s u l t s .
The h i s t o r y  of b a th s  and a more a c c u r a t e  knowledge
of t h e i r  c o m p o s i t io n  i s  i d e n t i c a l  w i t h  t h a t  of c h e m i s t r y .
At t h i s  t ime ( 1 6L4.8 ) a l k a l i s  and f i x e d  a i r  was d i s c o v e r e d
by Van Helmont. One y e a r  l a t e r  a number o f  c h e m ic a l
5
r e a g e n t s  were d i s c o v e r e d  by th e  Hon. Rober t  B oy le .
21
At the  same time Dominique Duclos , P h y s i c i a n  t o  
Louis XIV made th e  f i r s t  a n a l y s i s  o f  the  more i m p o r t a n t  
m i n e r a l  w a te r s  o f  P r a n c e ,  In  1698  t h e r e  was p u b l i s h e d  
An im p o r ta n t  work which was w r i t t e n  w i t h  th e  p u rpose  
o f  recommending the  w a t e r s  o f  Bux ton .  I t  gave a 
v e ry  a c c u r a t e  d e s c r i p t i o n  of  d i f f e r e n t  e f f e c t s  
p roduced  by  warm and c o ld  b a t h s  and recommended the  
r e i n t r o d u c t i o n /
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re  i n t r o d u c t i o n  of the  l a t t e r  as used by  the  n a t i v e s  
f o r  h a rd e n in g  and i n v i g o r a t i n g  the bocty- and p r e v e n t i n g  
r i c k e t s  and e r u p t i o n s  of  the  s k i n ,  and f o r  use i n  
rheum atism  and o t h e r  c o m p l a i n t s .  I t  t h u s  was the 
means of  r e v i v i n g  t h e i r  use  i n  E ng lan d .
S ig n o r  Todara  of Naples induced  the  I t a l i a n s  to 
employ c o ld  w a t e r  b a th s  f o r  th e  p r e v e n t i o n  and t r e a t m e n t  
o f  d i s e a s e .
I t  i s  r a t h e r  a p e c u l i a r  f a c t  t h a t  i n  t h e  works 
of  Sydenlem no m ention  i s  made of the  use  o f  b a th s  and 
e s p e c i a l l y  m in e r a l  w a te r  b a t h s .
At th e  commencement o f  the E i g h t e e n t h  C en tu ry  
Hoffmann^- one of the  most  eminent  P h y s i c i a n s  of  h i s  
t i m e ,  added g r e a t l y  to  our knowledge of b a t h s .  He 
improved the  method of a n a l y s i n g  the  w a t e r s ,  and he 
combated the e r r o n e o u s . o p i n i o n  w h ich  w as  t h e n  p r e v a l e n t  
t h a t  m i n e r a l  w a te r s  were a c i d u l o u s .  He a n a ly s e d  c h i e f l y  
the w a t e r s  o f  C a r l s b a d ,  Enos S e d l i t z ,  A i x - l a - C h a p e l l e , . 
e t c  •
I n  t h i s  c o u n t r y  th e  s u l p h u r  w e l l s  o f  H a r ro g a te  
were f i r s t  d i s c o v e r e d  i n  the S i x t e e n t h  C e n tu ry  by 
W i l l i a m  S l i n g s l y  w h i l e  th o se  o f  S t r a t h p e f f e r  became 
known by D r .  M orr i so n  i n  1899* D r .  M o r r i so n  was an 
A b e r d e e n s h i r e /
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A b e r d e e n s h i r e  P h y s i c i a n  who was t r e a t e d  and cured  of  
a c h ro n ic  rh e u m a t ic  a f f e c t i o n  by means o f  the s u l p h u r  
b a th s  and he t h e r e f o r e  b r o u g h t  the  v i r t u e s  o f  S t r a t h -
p e f f e r  to  the  n o t i c e  of  the m e d ic a l  p r o f e s s i o n .
5
A l th a u s  i n  the  N i n e t e e n t h  C en tu ry  on w r i t i n g  
of s u l p h u r  b a t h s  s t a t e d  t h a t  i t  was v e r y  d i f f i c u l t  to  
e x p l a i n  the  a c t i o n  of  t h i s  b a t h  and t h a t  a l t h o u g h  the  
s p e c i a l  t h e r a p e u t i c  v a lu e  was a l t o g e t h e r  c a l l e d  i n  
q u e s t i o n  y e t  e x a m in a t io n  t a u g h t  him t h a t  the  s t r o n g e r  
w a t e r s  d id  i n d u b i t a b l y  e x e r c i s e  some t h e r a p e u t i c  e f f e c t .  
He was u n a b le  t o  s t a t e  what i t  w as .
As Spas developed  h o s p i t a l s  were b u i l t  where 
t r e a t m e n t  could  be g i v e n  and i n v e s t i g a t i o n s  made by  
th e  l o c a l  d o c t o r s .  These h o s p i t a l s  a r e  a l l  f o r  th e  
t r e a t m e n t  o f  rheum atism .
The Royal M inera l  H o s p i t a l  a t  B a th  was founded  in
1738.
The Devonsh ire  H o s p i t a l ,  B ux ton ,  was founded
i n  1 7 5 8 .
The Royal Ba th  H o s p i t a l ,  H a r r o g a t e ,  was founded  
i n  I82I4. arid r e b u i l t  i n  1 8 8 8 .
The Spa H o s p i t a l s  have done g r e a t  work b u t  up 
t o  20 y e a r s  ago the  p r a c t i c e  was l i m i t e d  to  the  u se  
o f / c
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of  m i n e r a l  w a t e r s  o f  t h e  p a r t i c u l a r  Spa .  S ince  t h e n  
they  have become v e ry  p o p u l a r .  A l though  w i t h  the  
a id  of  l a b o r a t o r i e s  much r e s e a r c h  work has  b e en  c a r r i e d  
out  on t h e  a c t i o n  of m i n e r a l  w a t e r  a p p l i e d  e x t e r n a l l y  
on rh eu m a t i sm ,  i t  i s  s u r p r i s i n g  how l i t t l e  has  a c t u a l l y  
been  done. T h is  i s  e s p e c i a l l y  so  i n  s u l p h u r  b a th s
as i s  e v id e n c e d  by the  s c a n t y  l i t e r a t u r e  on the s u b j e c t .
6B ain  & Edgecombe sp e ak  of h a v in g  examined the 
b lo od  a f t e r  a th e rm a l  S u lp h u r  B a th  a t  a t e m p e r a tu r e  of 
98  f o r  tw e n ty  m inu tes  on f o u r  s u c c e s s i v e  days and no 
marked change was fo u n d .
W. Grunow (W ildbad)7  d e s c r i b e s  changes  i n  the  
b lo o d  d u r i n g  t r e a tm e n t  w i t h  the t h e r m a l  b a t h s  a t  
W ildbad;  he s t a t e s  t h a t  a f t e r  a t h e r m a l  b a t h  t h e r e  
i s  a b r i e f  r i s e  i n  the l e u c o c y t e s  b u t  t h i s  i s  fo l lo w e d  
by s t a g e s  o f  r e a c t i o n  w i t h  f a l l  i n  l e u c o c y t e  c o u n t .
A p o s t  r e a c t i o n  may o f t e n  be o b se rv e d  f o l l o w i n g  b a t h  
t r e a t m e n t .  In  m i ld  c a s e s  i t  may even  a p p e a r  d u r i n g  
th e  t im e  t h i s  is marked by a r i s e  i n  l e u c o c y t e s .
Mayer Bisch® e x p e r im e n te d  by  i n j e c t i n g  s u l p h u r  
2 - 3mg. to  a normal  j o i n t  and s t a t e s  t h a t  a p o l y ­
m orp ho n u c lea r  l e u c o c y t o s i s  o f  t h e  b lo o d  was p ro d u c e d .
D r . /
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Dr. W eiss -O s tb o rn ^  found by a c o l o r i m e t r i c  
method t h a t  the  e x c r e t i o n  of s u l p h u r  was i n c r e a s e d  by 
30- 1^ 0$ i n  90% p a t i e n t s  a f t e r  s u l p h u r  b a t h s  and t h a t  
b a s a l  m e tabo l i sm  o f  th e  b a t h e r s  was i n c r e a s e d  by 1^0%. 
showing a p ro lo n ged  e f f e c t  on o x i d a t i o n  p r o c e s s e s ,  
th o u g h  the  t e m p e r a tu re  of th e  b a th s  was p r a c t i c a l l y
t h a t  o f  the  body .
10R i c h a r t ,  i n  an a r t i c l e  w r i t t e n  i n  1932, speaks  
of  the  r e a c t i o n  of  s u l p h u r  b a t h s  and t h e i r  t h e r a p e u t i c  
e f f e c t  and d i s c u s s e s  w h e the r  o r  no t  the  r e a c t i o n  i s  
d e s i r a b l e .
L i t t l e  a t t e n t i o n  has  been  p a i d  to  th e  s u b j e c t  
on th e  C o n t in e n t  of l a t e  y e a r s .
E xper im en ts  have been  c a r r i e d  ou t  w i t h  the use  
of  a r t i f i c i a l  s u l p h u r  i o d in e  p r e p a r a t i o n .  L a n g e r11 
e x p e r im e n te d  w i t h  combined e f f e c t s  o f  s u l p h u r  b a t h s  
and i n j e c t i o n s  of v a c c i n e u r i r  i n  t h e r a p y  o f  s c i a t i c a ,  
i n  1932.
An a r t i c l e  was w r i t t e n  on the e f f e c t s  of s u l p h u r
12in. b a t h s  i n  1928 by Kionka and on the  $ i 01ogle  
c u r a t i v e  power of  s u l p h u r  b a t h s  by Schm idt  ^3 i n  1930.
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W ater ,  when b ro u g h t  i n t o  c o n t a c t  w i t h  th e  normal  
s u r f a c e  of th e  body a c t s  ( 1 ) th ro u g h  t e m p e r a t u r e ;
( 2 ) p r e s s u r e ;  ( 3 ) d u r a t i o n ;  a l s o  m e c h a n i c a l l y  and 
c h e m i c a l l y .
The changes  i n  i n n e r v a t i o n  c an  be shown by h o t ,  
warm, t e p i d ,  c o o l  and c o ld  w a t e r  as w e l l  as by 
e l e c t r i c i t y ,  m e c h a n i c a l l y  and c h e m i c a l l y .  These  
c o n s i s t  i n  i n h i b i t i o n ,  i n c r e a s e ,  r e d u c t i o n ,  m o d i f i c a t i o n  
or  d e s t r u c t i o n  of the nervous  sy s te m  a t  th e  p o i n t  o f  
a p p l i c a t i o n  o r  i n  motor and s e n s o r y  p a t h s .  These a re  
a l l  c o n d u c te d ,  r e f l e c t e d ,  and j o i n e d  w i t h  the  nervous  
sys tern •
Not o n ly  do we i n c r e a s e ,  d i m i n i s h ,  m odify  the  
p e r c e p t i v e  p r o c e s s  of the  s e n s o r y  nerve  e n d in g s  a t  t h e  
p o i n t  o f  a p p l i c a t i o n  by t h e i r  m e c h a n ic a l  o r  c h e m ic a l  
s t i m u l a t i o n  b u t  we a c c e l e r a t e ,  i n t e n s i f y ,  m odify  or  
i n h i b i t  c o n d u c t io n  i n  t h e  ne rv e  c h a n n e l s .  Also  
t h r o u g h  th e  medium of  t h e  c o n d u c t in g  p a t h s  w i t h i n  c e n t r a l  
o rgans  q u a n t i t i v e  and q u a l i t a t i v e  changes of  i n n e r v a t i o n  
a re  i n d u c e d .  Again  t h ro u g h  the  e f f e r e n t  and r e f l e x  
ne rv e  p a th s  t h e y  i n f l u e n c e  the  p e r i p h e r a l  o r g a n s .  As 
the  n e rvo u s  sys tem  i n c i t e s ,  s t i m u l a t e s ,  i n h i b i t s ,  and 
Ipeg u la te s  a l l  the  f u n c t i o n s  of o rg an s  th r o u g h  an 
i n f l u e n c e /
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i n f l u e n c e  e x e r t e d  upon the  nervous  sy s te m ,  i t  w i l l  be 
p o s s i b l e  t o  make an i m p r e s s io n  upon th e  f u n c t i o n s  of 
a l l  o rg an s  th ro u g h  t h e i r  i n f l u e n c e .
I t  i s  known t h a t  m e c h a n ic a l  and c h e m ic a l  a g e n c ie s  
a p p l i e d  to  th e  s k i n  a c t  as i r r i t a n t s  and th e  s i g n i f i c a n c e  
of  th e  s t i m u l i  w i t h  r e g a r d  to  v i t a l  p r o c e s s e s  may be 
c o n s i d e r e d  as a l s o  known. W i th h o ld in g  of  t h e  i r r i t a t i o n  
m$y g iv e  r i s e  t o  e n fe e b le m e n t  and t o  l e s s e n i n g  of f u n c ­
t i o n  and of s t r u c t u r e .  While the  a p p l i c a t i o n  o f  
i r r i t a t i o n ,  so long as  i t  i s  a d e q u a t e ,  s t i m u l a t e s  and 
s t r e n g t h e n s ;  i f  a p p l i e d  i n  e x c e s s ,  i t  i n j u r e s .
The v a lu e  of s t i m u l i  f o r  th e  r e l i e f  of n u t r i t i v e  
d i s o r d e r s  may be shown by the  f o l l o w i n g  exam ple .
I f  an u n d e r s e n s i t i v e  or o v e r s e n s i t i v e  p i e c e  o f  s k i n  
be exposed  to  a t r a n s i t o r y  th e rm ic  or  t o  a m e c h a n ic a l  
i r r i t a t i o n ,  such  as c o n t a c t  w i t h  a p i e c e  of i c e  o r  
w i t h  h o t  a i r  o r  f r i c t i o n ,  or  h o t  o r  c o l d  w a t e r ,  the  
s e n s i b i l i t y  o f  the  s k i n  w i l l  have undergone  a chan g e .
The s t i m u l a t i o n  has  m o d i f i e d  the  i n n e r v a t i o n  and i f  
p r o p e r l y  a p p l i e d  has c o r r e c t e d  the  e x i s t i n g  d e r a n g e ­
ment of  I n n e r v a t i o n .
An example of  th e  rem ote  e f f e c t  o f  p e r i p h e r a l  
i r r i t a t i o n  i s  shown by  th e  r e s t o r a t i o n  of a p e r s o n  
who/
who has f a i n t e d  by th row ing  w a te r  on the f a c e .  T h is  
ca u se s  a conveyance from the p o i n t  of i r r i t a t i o n  of 
th e  s e n s o r y  t e r m i n a t i o n  to  Medul la  O b lo n g a ta ,  a l s o  
c e r e b r a l  h e m is p h e r e s .
P r i m a r i l y  they  a c t  by s t i m u l a t i o n  and d e p r e s s i o n ;  
t h e  s y s t e m a t i c  r e p e t i t i o n  o f  which  ind u ces  a c u m u la t iv e  
e f f e c t  i n  the  d e s i r e d  d i r e c t i o n  and th u s  makes i t  from 
a t e m p o ra ry  i n t o  a perm anen t  r e s u l t .  The n e rv e  c e l l  
exposed t o  th e rm ic  i r r i t a t i o n  r e q u i r e s ,  fo r  exam ple ,  
n u t r i t i v e  m a t e r i a l  i n  acco rdance  w i t h  i t s  i n c r e a s e d  
o r  d e c r e a s e d  a c t i v i t y .  Thus c i r c u l a t i v e ,  m e t a b o l i c ,  
d i g e s t i v e  and o t h e r  n u t r i t i v e  p r o c e s s e s  a r e  s t i m u l a t e d  
or  d e p r e s s e d .
The com prehens ion  of t h e r m ic ,  c h e m ic a l  and of  
m ec h an ica l  e f f e c t s  i s  s i m p l i f i e d  by th e  f a c t  t h a t  
t o g e t h e r  w i t h  ne rv e  s t i m u l a t i o n ,  i n h i b i t o r y  and 
s t i m u l a t o r y  im pu lses  a r e  conveyed to  the  c o r r e s p o n d in g  
v a s c u l a r  a r e a s  c a u s i n g  e i t h e r  i n c r e a s e  o r  d i m i n u t i o n  
i n  the  s u p p ly  o f  n u t r i t i v e  m a t e r i a l .
F o r  many y e a r s  g r e a t  s t r e s s  was l a i d  when e s t i m a t i n g  
th e  v a lu e  of  m i n e r a l  b a th s  on the  f a c t  t h a t  t h e  c o n s t i t u ­
e n t s  o f  t h e s e  were c a p a b le  o f  e x e r t i n g  a d i r e c t  i n f l u ­
ence  by a b s o r p t i o n  i n t o  the b l o o d .  T h is  p a r t i c u l a r  
e m p h a s i s /
emphasis  has  now been f o r c e d  i n t o  t h e  b a c k g ro u n d .
The q u e s t i o n  as to  w h e th e r  the  u n i n j u r e d  s k i n  i s  cap a b le  
o f  a b s o r b in g  th e  s u b s t a n c e s  d i s s o l v e d  i n  the w a te r  has 
been  d e c id e d  i n  the  n e g a t i v e .  The r e s u l t s  a p p a r e n t l y  
showing t h a t  the  w e ig h t  of  an  i n d i v i d u a l  i s  i n c r e a s e d  
a f t e r  a b a t h  and t h a t  t h i s  was due to  a b s o r p t i o n  have 
n o t  been  c o n f i rm e d .  And so i t  i s  w i t h  the  s t a t e m e n t  
t h a t  th e  i n c r e a s e  i n  th e  amount o f  u r i n e  s e c r e t e d  a f t e r  
a b a t h  was due to  a b s o r p t i o n  and t h a t  a f t e r  s im p le  
m u r ia te d  b a th s  t h e r e  i s  an i n c r e a s e  i n  u r i n a r y  c h l o r i d e s  
i n d i c a t i n g  a d i f f u s i o n  of th e  s a l t  of th e  b a t h .
The p o s i t i v e  r e s u l t s  w h ich  were  o b t a i n e d  a f t e r  
b a t h i n g  i n  a b a t h  o f  i o d in e  o r  Seaweed c an n o t  be r e l i e d  
on as the  e x p e r im e n te r s  e i t h e r  f o r g o t  o r  d id  n o t  r e a l i s e  
t h a t  the  v o l a t i l i t y  of  the  i o d in e  was c a p a b le  of  b e in g  
i n h a l e d  and d id  n o t  e x c lu d e  t h i s  f a c t .
When R ohr ig  d id  some work on th e  i o d i n e  b a t h  he 
p r o t e c t e d  the  p repuce  by means o f  r u b b e r  a g a i n s t  i t  
coming i n  c o n t a c t  w i t h  the w a te r  and s i m i l a r l y  w i t h  
th e  u m b i l i c a l  f o l d  and a n a l  o r i f i c e  by means of  a c o a t i n g  
o f  f a t .  R e s p i r a t i o n  was c a r r i e d  ou t  t h r o u g h  a tub e  
t e r m i n a t i n g  i n  a c o r r i d o r .  He rem a ined  i n  a b a t h  o f  
P o t a s s i u m /
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Potass ium  I o d i d e  f o r  t h r e e  q u a r t e r s  o f  an hour  b u t  
no io d in e  was found i n  h i s  u r i n e .  I t  sh o u ld  a l s o  
be s t a t e d  t h a t  the t e m p e r a t u r e  o f  t h e  b a t h  was 9 5 °F .
K l e t z i n s k y ,  Lehmann, Thomson, R ub^ teau ,  R i t t e r ,  
e x p e r im e n te d  w i t h  b a th s  c o n t a i n i n g  such  s o l u b l e  s u b ­
s t a n c e s  as P o ta s s iu m  f e r r o c y a n i d e , f e r r o u s  s u l p h a t e  
and f e r r o u s  c a r b o n a t e .  T h e i r  r e s u l t s  were a l l  n e g a t i v e .  
Wilhemia a lo n e  o b t a in e d  p o s i t i v e  r e s u l t s .
I t  has  t o  be a d m i t t e d  t h a t  s u b s t a n c e s  w h ich  a re  
capab le  of i n j u r i n g  the  h o rn y  l a y e r  of t h e  s k i n ,  such  
as m e r c u r ic  c h l o r i d e ,  a r s e n i c ,  s a l i c y l i c  a c i d ,  s a l o l  
when they  a re  added t o  a b a t h ,  a r e  a b s o r b e d .  E t h e r e a l  
s o l u t i o n s  such  as a t r o p i n ,  c o c a i n e ,  v e r a t r i n  and 
a c o n i t i n e  a re  a c c o r d i n g  t o  th e  e x p e r i m e n t s  o f  R.
15
Vtfihternitz  a b so rb ed  by the  s k i n .  However he found 
i t  im p o s s ib l e  to  d e m o n s t r a te  the  d i r e c t  e n t r a n c e  o f  
t h e s e  s u b s t a n c e s  i n t o  t h e  s k i n  from w a te ry  s o l u t i o n s .
I t  must t h e r e f o r e  from t h e  above be c o n s i d e r e d  
proved  t h a t  the  s k i n  i s  no t  pe rm eab le  to  w a t e r  and 
the  v a r i o u s  ch em ic a l s  d i s s o l v e d  i n  i t ,  even  a f t e r  
p ro lo n g ed  b a t h s ,  and a l s o  t h a t  a b s o r p t i o n  of 
s u b s t a n c e s  i n  m in e r a l  b a t h s  does not  t  ake p l a c e  
t h r o u g h  the s k i n .
I t /
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I t  has  been  proved however t h a t  the s k i n  of the  
b a t h e r  i s  pe rm eab le  to  v o l a t i l e  c o n s t i t u e n t s  and gases  
of m i n e r a l  b a t h s ,  such  as C 0 2 an<^  H 2 S.
A n t e r r i e t h  p l a c e d  a n im a ls  i n  bags  which  were 
f i l l e d  w i t h  the  head a lone  e x c e p t e d  and found t h a t
d e a t h  to o k  p l a c e  i n  10 to  20  m i n u t e s ,  t h u s  p r o v in g  t h a t  
t h i s  gas i s  a b so rb e d  th r o u g h  the s k i n .
Th is  a p p l i e s  a l s o  to  th e  a b s o r p t i o n  from th e  w a te r  
o f  the b a t h  of v o l a t i l e  and e t h e r e a l  s u b s t a n c e s  t h a t  
permeate  the  e p id e rm is  and e x e r t  a c e r t a i n  i r r i t a t i v e  
e f f e c t  upon th e  p e r i p h e r a l  ne rve  f i l a m e n t s  i n  the s k i n .  
S e r r a g  and Bremont found t h a t  the  a b s o r p t i o n  of w a te re ­
s o l u t i o n s  i n  a f i n e  s p r a y  took  p l a c e .  R o h r ig  and J u h l  
found t h a t  n o t  on ly  a l c o h o l i c  b u t  a l s o  w a t e r y  s o l u t i o n s  
of  p o t a s s iu m  f e r r o c y a n i d e ,  t a n n i c  s o l u t i o n  and p o ta s s iu m  
io d id e  were c a p a b le  o f  p e n e t r a t i n g  the  body th ro u g h  the  
s k i n .  A r e s u l t  t h a t  was q u e s t i o n e d  by F l e i s c h e r ,  R i s e e r ,  
L ev in  and du Mesne 1.  Much seems t o  depend on the  f o r c e  
w i t h  w h ic h  the  f i n e l y  d i v i d e d  p a r t i c l e s  o f  w a te r  and 
s a l i n e  m a t t e r  come a g a i n s t  t h e  s k i n  as to  the amount 
of a b s o r p t i o n  which w i l l  t a k e  p l a c e .
P rom ot ion  of  a b s o r p t i o n  can be made p o s s i b l e .
T h e /
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The selum of th e  h a i r  f o l l i c l e s ,  s e c r e t i o n  o f  sweat  
g lan d s  and t h e  s c a l e s  o f  th e  e p id e r m is  form a f a t t y  
l a y e r  w h ich  must  be removed i n  o r d e r  t h a t  p r o p e r  
a b s o r p t i o n  can take p l a c e .  T h is  may be done by 
wash ing  the  body b e f o r e  e n t e r i n g  a b a t h .  A lso  i f  
th e  t e m p e r a tu r e  of  the  w a te r  i s  i n c r e a s e d  and the s k i n  
v i g o r o u s l y  ru b b e d ,  i t  c a u s e s  a f u l l n e s s  of the  cu tan eo us  
c a p i l l a r y  v e s s e l s  of the  s k i n  so  t h a t  g r e a t e r  c o n t a c t  
t a k e s  p l a c e  b e tw een  th e  b l o o d  and the  f l u i d  which i s  
imbibed by th e  e p i d e r m i s .  A p a r t  from a b s o r p t i o n  i n  
the  m i n e r a l  b a t h  i t  sh o u ld  be remembered t h a t  t h e r e  
may be an e f f e c t  from t h e  c o n t a c t  o b t a i n e d  be tw een  
th e  s k i n  and the  w a t e r ,  depend ing  e n t i r e l y  upon the  
c o n c e n t r a t i o n  of t h e  b a th  and upon t h e  q u a l i t y  of 
s a l i n e  m a t t e r  i n  the  s o l u t i o n .
In  a c c o rd a n c e  w i t h  the  p h y s i c a l  laws of  e n d o s -  
m o s is  and e x o s m o s i s ,  d i f f u s i o n  sho u ld  t a k e  p l a c e  as  
the  s k i n  of  th e  i n d i v i d u a l  s e p a r a t e s  two s a l i n e  
s o l u t i o n s  of d i f f e r e n t  c o n c e n t r a t i o n ,  on the one 
hand ,  the  w a t e r  of t h e  b a t h ;  on the  o t h e r  hand ,  
b lo o d  se rum . But i f  th e  s k i n  p r e v e n t e d  such  
d i f f u s i o n  t h e r e  w i l l  s t i l l  be the r e s u l t  of  th e  
a p p r o x im a t io n  o f  the s e p a r a t e d  f l u i d s  o f  the  m i n e r a l  
b a t h /
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b a t h  and the  b loo d  se rum .  The b lo o d  p a s e s  r a p i d l y  
towards  th e  s u r f a c e  of t h e  body ,  and th u s  becomes 
th e  s e a t  of  i n c r e a s e d  movement of the  f l u i d .  The 
q u a n t i t i v e  r e l a t i o n  of the  s o l i d s  d i s s o l v e d  i n  the  
w a t e r  o f  the  b a t h  i s  o f  im por tance  i n  c o n n e c t i o n  w i t h  
the  abpve ,  w i th o u t  even g i v i n g  a t h o u g h t  t o  th e  p r o c e s s  
of a b s o r p t i o n .  In  o t h e r  words the  more c o n c e n t r a t e d  
the m i n e r a l  b a t h  the  g r e a t e r  w i l l  be th e  s a i d  e f f e c t s  
shown.
Other F a c t o r s : -
The c h e m ic a l  n a t u r e  of  the d i s s o l v e d  s a l t s  
a p p e a rs  of  i t s e l f  to  p o s s e s s  a c e r t a i n  a c t i v i t y .
The chem ica l  s t i m u l a t i o n  of  the s k i n  i s  the  most  
im p o r ta n t  t h i n g  t h a t  th e  a c t i o n  of  the  m i n e r a l  b a t h s  
do .  T h is  s t i m u l a t i o n  p a r t l y  due t o  th e  gaseous  and 
p a r t l y  t o  the  s a l i n e  c o n t e n t s  of the  m i n e r a l  b a th s  i s  
i n  i t s e l f  a r e l a t i v e l y  f e e b l e  a c t i o n ,  bu t  the  c o n t i n u ­
ous and a cc u m u la t in g  s e n s o r y  i r r i t a t i o n  a f f e c t s  an 
e x t e n s i v e  c u ta n e o u s  a r e a .
T h is  r e a l l y  r e s u l t s  i n  the o r d i n a r y  i n f l u e n c e  
of  warm w a t e r  b a t h s  upon the c i r c u l a t i o n  of  t h e  b lo o d ,  
and th r o u g h  r e f l e x  i n f l u e n c e s  upon th e  c e n t r e s  r e g u l ­
a t i n g  t h e  a c t i o n  o f  the  h e a r t  as w e l l  as upon the  
n e r v o u s /
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nervous  sys tem  i n  g e n e r a l  b e in g  a l l  m a t e r i a l l y  i n c r e a s e d .  
T h is  t a c t i l e  i r r i t a t i o n  W e b e r ^  a t t r i b u t e s  t o  a p e c u l i a r  
q u a l i t y  s o o p e r a t i n g  t h a t  the  v a r i o u s  m i n e r a l  w a t e r s  
t h r o u g h  the i r r i t a t i o n  e x c i t e d  by t h e i r  c o n ta in e d  g ases  
and s a l t s  e f f e c t  i n  a d i f f e r e n t  manner the  r e f l e x  i n f l u ­
en ces  upon th e  c i r c u l a t i o n  and i n n e r v a t i o n .
The i n v e s t i g a t i o n s  of G r u t z n e r ,  Heidenham, RShrig  
and Nauman who have shown t h a t  th e  v a r i o u s  k i n d s  of 
i r r i t a t i o n  e x e r t  v e ry  w i d e ly  d i f f e r i n g  i n f l u e n c e  upon 
th e  a r t e r i a l  b lo o d  p r e s s u r e  s u p p o r t s  t h i s  v iew .
L i e t r i c h  i n  h i s  e x p e r i m e n t a l  work on r a b b i t s  came t o  
th e  c o n c l u s i o n  t h a t  the  a n im a l  s k i n  r e a c t s  d i f f e r e n t l y  
i n  manner and degree  i n  acco rdance  w i t h  t h e  s l i g h t e s t  
d i f f e r e n c e  i n  th e  c h em ic a l  c o n s t i t u t i o n  o f  f l u i d s  t o  
which i t  i s  e x p o se d .
A nother  p o i n t  r e l a t i v e  t o  t h e  c h e m ic a l  i r r i t a t i o n  
o f  m i n e r a l  b a t h s  a p p e a r in g  o f  s i g n i f i c a n c e  i s  t h a t  t h e  
CO2 w h ic h  i s  found  i n  t h e s e  b a th s  e x c i t e s  the  c h em ica l  
s t i m u l a t i o n  o f  the h e a t  n e r v e s ,  as  a r e s u l t  of w h ich  
an i n c r e a s e d  a p p r e c i a t i o n  o f  h e a t  i s  f e l t  by  th e  p e r s o n  
i n  t  he b a t h .  Thus b a t h s  which  c o n t a i n  CO2 may he 
t a k e n  a t  a lower  t e m p e r a t u r e  th an  b a t h s  of  o r d i n a r y  
h o t  w a t e r .  Because of  the p r e s e n c e  o f  gas  and s a l i n e  
m a t t e r s , /
10-
m a t t e r s ,  t h e  m i n e r a l  b a t h s  e x e r t  a more e n e r g e t i c  
a f t e r - e f f e c t  upon the d i l a t i o n  o f  t h e  c a p i l l a r y  
v e s s e l s  o f  the  s k i n .  The g ases  and s a l t s  o f  m in e r a l  
b a t h s  a p p ea r  t o  p o s s e s s  a v a s o d i l a t o r  i n f l u e n c e .
T h is  I  was a b le  to  prove m y s e l f .
briefer a s m a l l  p a t c h  of s k i n  o f  a number o f  p a t i e n t s  
was i n j e c t e d  p i t u i t a r y  e x t r a c t  so  as to  c au se  a 
c o n s t r i c t i o n  o f  th e  b lo od  v e s s e l s  o f  th e  s k i n .  This  
was shown by  th e  p a t c h  of  s k i n  becoming w h i t e .  When 
th e s e  p a t i e n t s  were s u b j e c t e d  to  a s a l i n e  s u l p h u r  b a t h  
f o r  twenty  m in u te s  i t  was n o t i c e d  t h a t  a t  t h e  end o f  
t h i s  time the  wheal  had d i s a p p e a r e d .  Whereas w i t h  an 
o r d i n a r y  ho t  w a t e r  b a t h  i t  to o k  a lm o s t  one and a h a l f  
h o u r s .  A f t e r  e v e r y  m i n e r a l  b a t h ,  m o reo v e r ,  t h e r e  
rem ains  upon the s k i n  f o r  a c o n s i d e r a b l e  p e r i o d  of  
t ime f i n e l y  d i v id e d  p a r t i c l e s .  T h e r e f o r e  as a r e s u l t  
o f  th e  a d h e s iv e  p r o p e r t i e s  o f  s a l i n e  s u b s t a n c e s  i t  
s t a n d s  to  r e a s o n  t h a t  t h e r e  must be a g r e a t  d e g re e  
of c u ta n e o u s  i r r i t a t i o n  f o r  some c o n s i d e r a b l e  t ime 
a f t e r  a p e r s o n  has b a th e d  i n  a s a l i n e  m i n e r a l  b a t h ,  
even  a l t h o u g h  the  b a t h  c o n t a i n s  b u t  a s m a l l  q u a n t i t y  
o f  s a l i n e  m a t t e r .  M etabo l ism  i s  a l s o  i n f l u e n c e d  
as th e  r e s u l t  o f  t h e  c h e m ic a l  i r r i t a t i o n  of  the s k i n  
b y /
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by the  m i n e r a l  b a t h  by r e f l e x  a u g m e n ta t io n  of the 
m e ta b o l i c  p r o c e s s .  I t  i n c r e a s e s  the  o x i d a t i o n  i n  
p r o p o r t i o n  t o  the  amount of the i r r i t a t i o n  o f  th e  
s a l i n e  c o n s t i t u e n t s  of th e  m i n e r a l  b a t h  upon the 
s k i n .
The r e s p i r a t o r y  gaseous  i n t e r c h a n g e  i n  M inera l  
b a t h s  r i c h  i n  s a l i n e  m a t e r i a l  i s  g r e a t e r  t h a n  i n  
b a t h s  o f  o r d i n a r y  h o t  w a t e r  a t  the  same t e m p e r a t u r e .
V a r io u s  i n v e s t i g a t i o n s  have a l s o  shown the 
i n f l u e n c e  upon the  q u a n t i t y  o f  normal u r i n a r y  c o n s t i t u ­
e n t s  and p a r t i c u l a r l y  t h a t  by v a r i o u s  m i n e r a l  b a t h s .
As a r e s u l t  of  the  c h e m ic a l  i r r i t a t i o n  o f  th e  
m i n e r a l  b a t h s  upon s e n s o r y  n e r v e s ,  s e n s a t i o n s  o f  the  
s k i n ,  from a s l i g h t  p r i c k l y  f e e l i n g  to  t h a t  o f  b u r n in g  
o c c u r •
The g e n e r a l  r e d n e s s  o f  the s k i n  o f  the  p a r t s  
which  a r e  exposed to  the i n f l u e n c e  of  the  b a t h  o c c u r s .  
Also  f u r t h e r  c o n t r a c t i o n  o f  the u n s t r i p e d  m u s c u la r  
t i s s u e  of  t h e  s m a l l  a r t e r i e s  of t h e  s k i n .
Amongst th e  c o n s t i t u e n t s  o f  a m in e r a l  b a t h  
w h ich  a r e  c a p a b le  o f  s k i n  i r r i t a t i o n  a r e  COg# 




sodium c h l o r i d e  and c a l c iu m .
T h is  ch em ica l  i r r i t a t i o n  of the  s k i n  a l s o  i s  
known t o  be the  cause  o f  th e  s o - c a l l e d  b a t h  e x an th em ata  - 
cu tan eo us  e r u p t i o n s  e t c .  -  and th e se  were s e e n  v e ry  o f t e n  
a t  one t  ime a f t e r  c o u r s e s  w i t h  m in e r a l  b a t h s ,  and to  
which  the  h i g h  t e m p e r a tu re  and th e  d u r a t i o n  of the  b a t h  
h e l p e d .  The e r y t h e m a t a ,  ekzemas,  and f u r u n c l e s  t h a t
t
o c c u r ,  w hich  were a t  one t ime h e ld  t o  be an i n d i c a t i o n  
of t h e  c u r a t i v e  e f f e c t  a r e  now c o n s i d e r e d  by many t o
be the  o p p o s i t e  f o r  they  i n d i c a t e  too  a c t i v e  i r r i t a t i o n
of the  s k i n  and co nseq u e n t  a t o n i c  o r  p a r a l y t i c  d i l a t i o n
of  the  v e s s e l s .
A p e c u l i a r  e l e c t r i c  i r r i t a t i o n  i s  a l s o  t h o u g h t  t o  
be a v e ry  im p o r ta n t  f a c t o r  i n  t h e  e f f i c a c y  of  m in e r a l  
b a t h s .  This view has b e e n  h e l d  s i n c e  S c o u t e l l e n  
remembering t h a t  m in e r a l  b a t h s  a p p l i e d  to  the s u r f a c e  
of th e  human body caused  a much s t r o n g e r  c i r c u i t  i n  
th e  l a t t e r  t h a n  i n  o r d i n a r y  w a t e r ,  c o n s i d e r e d  th e  
e l e c t r i c  c u r r e n t  as the  p r i n c i p a l  i r r i t a t i v e  so u rc e  
f o r  th e  p e r i p h e r a l  c u ta n e o u s  n e r v e s .  F u r t h e r  work 
has  shown a g r e a t e r  e l e c t r i c  c o n d u c t in g  power f o r  
c e r t a i n  m i n e r a l  w a t e r s .  Among th e  g a s e s  c o n t a i n e d  
i n  m in e r a l  w a t e r s  C02 and H2S, cau se  i n  g e n e r a l  
g r e a t e r /
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g r e a t e r  d e f l e c t i o n  of the  m u l t i p l i e r ;  D i s t i l l e d  w a t e r  
w i t h  ozone and 0^ l e s s  d e f l e c t i o n .
The view which  Renz e x p r e s s e d  w i t h  r e f e r e n c e  to  
th e rm a l  b a t h s  t h a t  a w a t e r  t h a t  has  been  exposed  t o  
th e  h i g h  a tm o sp h e r ic  p r e s s u r e  o f  the i n c a n d e s c e n t  h e a t  
of t h e  i n t e r i o r  of the e a r t h  p r e s e n t s  an a r ra n g em e n t  
o f  i t s  m o le c u le s  d i f f e r e n t  from t h a t  of an a r t i f i c i a l  
w a te r  has  b een  ve ry  much d e b a t e d .  So have the 
e x p e r im e n t s  by Scholz  a c c o rd in g  to  w h ich  the  h e a t  
c a p a c i t y  o f  n a t u r a l  th e rm a l  w a t e r  i s  f a r  g r e a t e r  t h a n  
t h a t  of a r t i f i c i a l l y  h e a t e d  w a t e r .  C e r t a i n  k in d s  of  
m in e r a l  b a t h s ,  p a r t i c u l a r l y  moor b a t h s ,  a f f o r d  a r e a d y  
means f o r  convey ing  to  the body c o n s i d e r a b l e  d e g re e s  
o f  h e a t  and by e l e v a t i o n  of  the  t e m p e r a t u r e  o f  the  body  
the  i r r i t a t i v e  phenomena can  be more r e a d L ly  induced  
on the  p a r t  o f  the nervous  sy s te m  th a n  t h r o u g h  b a t h s  
w i t h  o r d i n a r y  w a t e r .
I n  the same way t h e  m e c h a n ic a l  i r r i t a t i o n  o f  
c e r t a i n  m in e r a l  b a t h s  su c h  as mud, moor,  and b a t h s  
w i t h  C02 and HgS w i l l  be f a r  g r e a t e r  t h a n  th o s e  
o b t a i n e d  from the o r d i n a r y  w a t e r s .
The s u b s t a n c e s  i n  the  w a te r  of  t h e  m i n e r a l  b a t h  
i n f l u e n c e  t h e  b a t h e r  t h r o u g h  a c h a n n e l  o t h e r  t h a n  the  
s k i n /
s k i n  - i n h a l a t i o n  by th e  r e s p i r a t o r y  o rgans  o f  the  
e v a p o r a t e d  g aseo u s  s u b s t a n c e s  when they  show a c t i v i t y .  
In  a s s o c i a t i o n  w i t h  t h i s  a l l  the  g a se s  and s u b s t a n c e s  
c o n v e r t i b l e  by means of  t h e i r  c h em ic a l  c o n s t r u c t i o n  
i n t o  g a s e s ,  c o n t a i n e d  i n  the  w a t e r  o f  t h e  b a t h ,  
d i f f u s e  i n t o  the  s u r r o u n d i n g  a tm osphere  whence they  
e n t e r  the  r e s p i r a t o r y  o rg a n s .
ij.. M E T H O D S  of  A P P L I C A T I O N .
The b a t h s  used  f o r  the e x p e r im e n t s  were of  the  
p o r c e l a i n  t y p e .  In  e ac h  b a t h  t h e r e  was a p p r o x i m a t e ly  
31 g a l l o n s  of  m i ld  s a l i n e  s u l p h u r  and t o  t h i s  was 
added a bo u t  26  g a l l o n s  o f  o r d i n a r y  h o t  w a t e r  i n  o r d e r  
t o  b r i n g  th e  b a t h  t o  the  r e q u i s i t e  t e m p e r a t u r e .  T h is  
i s  th e  o n ly  way i n  which  th e  s u l p h u r  b a t h  i s  b ro u g h t  
t o  the  c o r r e c t  t e m p e r a tu re  a t  the  B a th  H o s p i t a l .  T h is  
has  marked d i s a d v a n t a g e s  becau se  i f  c a r e  i s  no t  t a k e n ,  
more w a t e r  t h a n  s u l p h u r  i s  u s e d .
Samples o f  th e  w a te r  were s u b m i t t e d  to  exam ina­
t i o n  b e fo r e  and a f t e r  u s e .  I t  was found t h a t  th e  
count  v a r i e d  s l i g h t l y  f rom  day to  d ay ,  b u t  a t y p i c a l
example o f  the  coun t  proved to  be as f o l l o w s
Sodium 109*0 p a r t s  p e r  100000
Po ta s s iu m  2 . OS
Ammonium *17
L i th iu m  t r a c e
Magnesium 2 .9 0
Calc ium 7*26
I r o n  0 .0 3
Aluminium t r a c e  h
Manganese .015
C h lo r id e  1 6 3 .0
Bromide t r a c e
S i l i c a t e  *72
S u l p h a te  k*33
Carbona te  2 2 .0
S u lp h u r  ( a s  s u l p h i d e )  1 *m-7
312.9S
I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  when I  c o n t i n u e d  
the  e x p e r im e n t s  a t  th e  b e g i n n i n g  of  1933  the  r e s u l t s  
w e r e /
2were no t  s a t i s f a c t o r y .  An i n c r e a s e  i n  t h e  p o l y ­
m o rp h o n u c lea r  l e u c o c y t e s  was g o t  bu t  i t  was n o t  so 
marked as  up t o  the end of the  y e a r  1 9 5 2 .
Samples o f  the  s u l p h u r  w a t e r  from the s p r i n g s  
and a l s o  from the b a t h s  were s e n t  by  me to  Mr. Wood- 
mensay,  M .S c . ,  A . I . C . ,  Hon. C o n s u l t i n g  Chem is t ,
Royal B a th  H o s p i t a l ,  H a r r o g a t e .  Taken over  a p e r i o d  
of t h r e e  weeks h i s  chem ic a l  a n a l y s i s  showed t h a t  the  
chem ica l  c o n s t i t u e n t s  o f  the  s u l p h u r  w a t e r  were 
g r a d u a l l y  d e c r e a s i n g .  D uring  t h i s  t ime t h e r e  had. 
b e en  much r a i n .  The S p r in g s  were examined by  the 
E n g in e e r  o f  the  H o s p i t a l  who s t a t e d  t h a t  s u r f a c e  w a t e r  
was g e t t i n g  i n t o  them. T h i s  m a t t e r  was im m e d ia te ly  
t a k e n  up by th e  Medical  S t a f f  and the S p r in g s  r e - l i n e d .
During  t h i s  p e r i o d  most of  t h e  work was c a r r i e d  
on a t  t h e  Royal B a th s .
When th e  r e - l i n i n g  of  the  S p r in g s  had b e e n  com­
p l e t e d  the  e x p e r im e n t s  a t  the  Royal  B a th  H o s p i t a l  
were a g a i n  c a r r i e d  o u t  w i t h  s a t i s f a c t o r y  r e s u l t s .
At t h e  Royal Baths  i n  a d d i t i o n  t o  the method 
b e f o r e  d e s c r i b e d  two o t h e r  methods a r e  u s e d ,  
v i d e l i c e t  : -
(1 )  T h a t /
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(1 )  T h a t  i n  which  the h a th  c o n s i s t s  of s a l i n e  
s u l p h u r  u n d i l u t e d  and h e a te d  w i t h  s te am .
T h is  h a th  i s  known as th e  th e rm a l  s u lp h u r  
h a t h .
(2 )  T h a t  which i s  h e a t e d  by a d m ix tu re  o f  A lk a ­
l i n e  su lp h u r  w a te r  w hich  has p r e v i o u s l y  
been  h e a t e d .  This  i s  te rm ed the S a l i n e  
S u lp h u r  h a t h .
Dur ing  the  e x p e r im e n t s  th e  t e m p e r a t u r e  of th e  
b a t h s  i n  8lf c a s e s  was k e p t  r i g i d l y  a t  100°F.  and i n  
26  c a se s  a t  9 8 °F .
The Thoma^ Z e i s s  method of  c o u n t i n g  l e u c o c y t e s  
was adop ted  i n  9^ c a se s  and i n  10 c a s e s  the  Fuchs -
R o s e n th a l  Count ing  Chamber. The b lo o d  was w i thd raw n
from a p u n c tu r e  i n  the  lobe  of  the  e a r ,  w i t h o u t
s q u e e z i n g ,  i n t o  a Thomas Z e i s s  p i p e t t e .
The d i l u t i o n  was 1 .1 0 0 .  At l e a s t  80 f i e l d s  were
co u n ted  and the  d i l u t i n g  f l u i d  was T o is so n * s  f l u i d .
This  c o n s i s t s  o f
Methyl  v i o l e t  0 .029  gramm
Sodium c h l o r i d e  1 .0
Sodium s u l p h a t e  8 . 0
, N e u t r a l  g l y c e r i n e  50 ,0
D i s t i l l e d  w a t e r  lbO.
T h e /
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The p i p e t t e  was w e l l  sh a k en  and t h r e e  s e p a r a t e  
chambers were f i l l e d  and c o u n te d .  The a v e ra g e  o f  
the  t h r e e  r e s u l t s  was t a k e n .
16H a s s e l l a c h  and H a ze rd ah l  ( 1908 ) and E l lem en  
and E r l a n d s e n  have b o t h  shown t h a t  changes
of p o s t u r e  cau se  a v a r i a t i o n  i n  t h e  l e u c o c y t e  c o u n t .  
R e c e n t l y  Garway (1929)  found t h a t  a recum b en t  p o s i t i o n  
w i t h  com ple te  p h y s i c a l  and m en ta l  r e l a x a t i o n  reduced  
the  l e u c o c y t e  count  to  a minimum which  i n  t h e  s u b j e c t s  
i n v e s t i g a t e d  l a y  be tw een  9000-6000 p e r  c .m .  More 
r e c e n t l y  s t i l l  t h e re  i s  the  work of  .Haro ld  E r i c  M a r t in  
(1933)  wh°  found -
( 1 ) t h a t  the  c o u n ts  were s t e a d i e s t  and a t  a 
minimum when the  p a t i e n t  ! s c o n d i t i o n  
a p p ro x im a te s  most n e a r l y  to t h a t  of 
a b s o l u t e  p h y s i o l o g i c a l  r e s t
( 2 ) t h a t  the  c o u n ts  r i s e  w i t h  i n c r e a s e  i n  
th e  m en ta l  and p h y s i c a l  a c t i v i t y  o f  
th e  s u b j e c t .
( 3 ) t h a t  the  c o u n ts  t e n d  t o  r i s e  i n  the  
l a t e r  a f t e r n o o n ,  t h i s  b e i n g  r e g a r d e d  
as  the  p e r i o d  of  g r e a t e s t  a c t i v i t y .
I t /
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I t  was t h e r e f o r e  deemed a d v i s a b l e  t o  keep  the  
p a t i e n t s  recumbent  and i n  a c o n d i t i o n  of a b s o l u t e  
r e s t  f o r  a t  l e a s t  one hour b e f o r e  and d u r i n g  the 
c o u rse  of  the  e x p e r i m e n t .  Most of  th e  work was 
done i n  t h e  m o r n in g s .
The p a t i e n t s  had a l i g h t  b r e a k f a s t  a t  7*^5
a .m.  At 8 . 3O a .m .  th ey  e n t e r e d  t h e  c o o l i n g  room 
of the  b a t h  house and r e c l i n e d  on a couch  unt^  1 
9*30 a .m.  A w h i t e  c e l l  c o un t  and d i f f e r e n t i a l  
were t h e n  done .  The p a t i e n t  was then  p u t  i n  the  
su lp h u r  b a t h  where he l a y  f o r  20 m i n u t e s .  At the  
end of t h i s  time he was t a k e n  o u t  of  th e  b a t h  and 
a b lo o d  c oun t  a g a i n  done .  The p a t i e n t  was now 
wrapped i n  tow e ls  and  c a r r i e d  t o  h i s  c o u c h .
There he r e s t e d  and cooled: f o r  one h o u r .  At the  
end of  t h i s  t im e  a f i n a l  w h i t e  c e l l  c o u n t  was done .
T h e /
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The m a t e r i a l  f o r  t h e  e x p e r im e n t s  was more t h a n  
ample and of  n e c e s s i t y  some c h o ic e  had to  be made, 
t h o u g h  the  c a s e s  were n o t  s p e c i a l l y  s e l e c t e d .  I  
d e c id e d  to  examine 100 c a s e s  and most o f  them had 
j u s t  b e e n  a d m i t te d  to  th e  H o s p i t a l .
They had t h e r e f o r e  no o t h e r  t r e a t m e n t  b e f o r e  
b e i n g  s u b j e c t e d  t o  t h e  e x p e r i m e n t .
The ages  of  th e  p a t i e n t s  u sed  ran g e d  from 17 
to 60  y e a r s ,  the  ave rag e  age b e in g  lj.0 y e a r s .  78
J j t
of t h e  t o t a l  number were males  and 12 f e m a l e s .  ^ 0
I t  w i l l  be n o t i c e d  t h a t  the  males  a r e  v e r y  much 
i n  th e  m a j o r i t y  as t h e y  were e a s i e r  t o  work w i t h .
Of the  100 c a se s
5 s u f f e r e d  from rh e u m a to id  a r t h r i t i s
1 c h r o n i c  rheum at ism
17  i n f e c t i v e  a r t h r i t i s
I4.3 f i b r o s i t i s
7 o s t e o  a r t h r i t i s
1 t u b e r c u l a r  a r t h r i t i s
1 h y p e r p i e s i a
2 v i l l o u s  a r t h r i t i s
3 m u s c u la r  rh eum a t i sm
2 n e u r i  t i s
6 s c i a t i c a
j* I n t e r m e d i a t e  a r t h r i t i s
3 s u b a c u te  rheum at i sm
1 s i n u s i t i s
2 s k i n  d i s e a s e s
1 s p a s t i c  p a r a p l e g i a
1 s y n o v i t i s
1 c o n v a l e s c e n t  rheum ati sm
1 n e u r a s t h e n i a
IOT 
T o /
To f a c i l i t a t e  the  a n a l y s i s  of t h i s  i n v e s t i g a t i o n  
i t  became n e c e s s a r y  t o  t r y  t o  a r r a n g e  the c a s e s  of 
rheum atism  i n v e s t i g a t e d  under  some c l a s s i f i c a t i o n  
which  would be r e a d i l y  r e c o g n i s e d .  F o r  t h i s  p u rp o se  
a c l a s s i f i c a t i o n  was a d op ted  which had been u sed  by
G.L. K e r r  P r i n g l e , ^ ° M . C . ,  M.B. E d i n . ,  of w h ic h  the 
g roups  and subgroups  a r e  as f o l lo w s
C l a s s i f i c a t i o n  of  A r t h r i t i s
1 .  I n f e c t i v e  - ( a )  a r t h r i t i s  a s s o c i a t e d  w i t h  s p e c i f i c  
o rgan isms (g o n o co c cu s ,  t u b e r c l e ,  s t r e p t o c o c c u s ,  
m a l a r i a  e t c . )  (b )  a r t h r i t i s  of unknown o r i g i n ;
( c )  a r t h r i t i s  i n  a s s o c i a t i o n  w i t h  zym otic  d i s e a s e  
( s c a r l e t  f e v e r ,  m e a s l e s ,  e t c . ) ;  ( d)  s e p t i c  a r t h r i t i s ;  
( e )  rh e u m a t ic  f e v e r .
2 .  M e ta b o l ic  -  ( a )  Gout; (b )  a r t h r i t i s  a s s o c i a t e d  w i t h  
d e f i c i e n c y  of  e n d o c r in e  g l a n d s ;  ( c )  s c u r v y , h a e m o p h i l i a .
3 .  N e u r o t r o p h ic  -  T abes ,  s y r i n g o m y e l i a .
ip. T raum at ic  -  I n j u r y  ( d i s l o c a t i o n ,  lo o s e  b o d i e s ,  s p r a i n s )  
(b )  s t a t i c  ( v i l l o u s  a r t h r i t i s  o f  G o l d t h w a i t , a r t h r i t i s  
a s s o c i a t e d  w i t h  f l a t - f o o t ,  coxa v a r a ,  k n o c k - k n e e ) .
5 . D e g e n e ra t iv e  -  ( a )  S e n i l e  o s t e o a r t h r i t i s  (morbus coxae 
s e n i l i s ,  H eberden’ s n o d e s ) ;  (b )  a s e q u e l a  o f  t r a u m a t i c ,  
i n f e c t i v e  and m e ta b o l i c  a r t h r i t i s .
6.  T o x i c .  -  A n a p h y la x i s ,  h o r s e  serum e t c .
7 . P e r i a r t i c u l a r  F i b r o s i t i s  -  j a c c o u d ' s  c h r o n i c  f i b r o u s  
rh eu m a t ism ,  c h ro n ic  a r t i c u l a r  rheu m a t i sm .
E x p la n a t o r y  Notes on C l a s s i f i c a t i o n .
Th© term  " a s s o c i a t e d  w i th "  i s  used  i n  the i n f e c t i v e  
g ro u p ,  a s  i t  i s  r e c o g n i s e d  t h a t  t  he p r e s e n c e  of an 
i n f e c t i v e /
-8 -
i n f e c t i v e  focu s  or  f o c i  i s  no t  c o n c l u s i v e  p r o o f  t h a t  
i t  i s  the o n ly  c a s u a l  f a c t o r  in  th e  d i s e a s e .
CYTOLOGICAL EXAMINATION OF BLOOD
Normals
W.B.C. = White  C e l l s ,  thousand  p e r  c.mm ^ -  10
B .P .  r  Blood P r e s s u r e
Temp. z  Tempera ture
D i f f e r e n t i a t i o n  o f  J00  L e u c o c y t e s .
Per C e n t .  Normals
P. -  P o l y n u c l e a r  N e u t r o p h i l s  5 5 - 7 5
L. = Lymphocytes 15 -  55
H. * Large H y a l in es  0 - 8
E. * E o s i n o p h i l s  0 - 5
M. z Mast C e l l s  0 - 5
NORMAL WHITE BLOOD CELL COUNTS SHOWING DEFINITE 
RE-ACTION TO SULPHUR BATHS.
NORMAL WHITE BLOOD CELL COUNTS SHOWING DEFINITE 
REACTION TO SULPHUR BATHS
and
COMPARISON WITH VARIOUS OTHER TYPES OF BATHS
Rheumatoid A r t h r it is Age of P a tie n t  I4.7
PATIENT NO. 14-27I4..
Before Bath A fte r  Bath
A fte r
A fte r  1 Hour ’ 2 Hours
W .B .C . 8.I1. 8 .8 10.8 10.14.
P. b*> I4.8 5b
L. 52 50 i





M. - - |
Temp. 100. k 101.2 100.6 |
S u lp h u r  B a th . Temp. 102°
-2 -
In fe c tiv e  A r th r i t i s  Age of P a tie n t 56 .
PATIEKT HQ. 8266
! B e fo re  B ath
1,1! ................... 1
j A f t e r  B a th  \ A f t e r  1 Hour
W.B.C.
CO•00 1 8 * 10.lt
P . 52 | 67 i 69
L. ! *  :
30














At Royal B a ths
C h lo r id e  C o n ten t o f  B a th  166.8
-3 -
P ib r o s i t i s  Age of P a tie n t 1$ •
PATIENT No. 8 9 0 8 .
iB efore  B ath A f t e r  B a th 1 Hour A f t e r
\ 2 Hours 
 ^ A f t e r
W.B.C. 9 . 6 1 3 .o 1 7 .6 12.1).1
P. 60 69 7k
if
L. 58 29 23
H. 2 2 1 j
E. - - -
M.
j
S u lp h u r  B ath  Temp. 102°
D u ra t io n  20  m in u te s .
P a t i e n t ’ s te m p e ra tu re  a t  1 h ou r  a f t e r  -  1 0 0 .8  ( R e c t a l )  
Kept i n  s h e e t s  and n o t  a l lo w e d  o u t .
In fe c tiv e  A r th r i t i s Age of P a tie n t 52 .
PATIEKT go . 9670
r ---------
Before Bath A fte r  Bath A fte r  1 Hour
W.B.C. 6*8 8 . 6 1 0 . 6
? . 52 66 67
L. k6 h2 52
H. 2 2 1
E. - - -
M.
-5 -
Os te o -A r th r l t la  Age of P a tie n t 5 1 .
PATIENT N o*10557
Before Bath A fte r  Bath i11 Hour A fte r
W.B.C* 8 . 14- 1 0 .2
........ ... .....  "
1 0 .8
P. 86 59 59
L. U2 59 I4-O
H. 2 2 1
E. ** -
M.
Sulphufr B a th* Temp* 102°
D ura tion  20 m in u tes .
In fe c tiv e  A r th r i t i s Age of P a t ie n t  59
PATIENT No. IO565 .
B e fo re  B ath A f t e r  B a th
* T 
1 Hour A f te r
W.B.C. 7-6 1 0 .0 10. k
P. 6? 79
1 . k l 52 20
H. k 1 *
E. - -
M. -
L _  . •
Sulphur B ath* Temp. 102°




Before Bath jAfter Bath




W.B.C 8 .® 9 . 6 1)4.. 0 9 . 2
P. 63 68 I k 98
L. 33 32 23 39
H. 2 0 1 2
E. 2 0 0 1
M. 0 0 0 0
B.P. .
Temp. 97-2
i  ----  .... . .
9 8 . 2 9 7 .2





S u lp h u r B ath . Temp. 100°
D ura tion  20 m inu tes.
8 -
PATXENT No. llOOfj.
3e f o r e  B ath A f t e r  Bath
A f te r  
1 Hour
A f t e r  
2 Hours
W.B.C. 6 .8 9 -6 1 0 .8 7 .6
P. k3 k3 3k 1+9
L. 3k 33 k3 k l
H. 3 2 1 1
E. 0 0 0 1






9 8 .8 98°p .
A fte r  
i2k  Hoi
S u lp h u r  B a th * Temp. 102°





B efore  B ath  A f t e r  B a th
i
,  . . .  .,
: A f te r  A f t e r
|1  Hour 2 Hours1 » ....
1




9 . 2 10.0
j ;
I
| llj-.fj- 9 .8  j
P. 67 | 71 ' 76 69 j
L. 32 j 28 !  22 |1 29 \
H. 1 1 1 2 2
'it§
E. 0 0 1 *
I0 1 |
| B .P . 130/65 125/60 I “
* r?






Sulphur B ath . Tamp. 100°
D ura tion  20 m in u tes .
PATIENT N o . 1 1 3 9 5
A f t e r sAf t e r A f t e r
iBefore B a th 1 A f t e r  B a th j 1 Hour |2 HoursI
2I4. Hours




P. <?b. i 58 |  6k ! 62
L. U3 ; 36 \ ^ ; 35
H. 1 ! 2 \ 2 ! 2 |
E. 0 j k | 0
I
1





B .P . 130/68 i 150/65 |i
-
Temp. 9 7 .2 i 9 8 .63 ! j -
j
t
Sulphur B ath . Temp. 100°
D ura tion  20 m inu tes.
-1 1
F lb r o s l t i s  Age of p a t ie n t  29
PATIENT No. 11198 .
B e fo re  B ath  A f te r  B a th  (A fter 1 Hour
■j  ...................................■■■■■■■■— ................... i  ■ ■ ' — ......... .
i 1I l
W.B.C. 1 0 .8 11 .0 1 2 .8
> • 58 61 69





At Royal B a th s .
Temp. 103°  
C h lo r id e  c o n te n t
12-
Tube r c u ^ a r A r t  h r i t l s  Age of P a tie n t  I4.8 .
PATIENT NO. 12110 .
B e fo re  Bath A f t e r  Bath A f te r  1 Hour j
W.B.C. 10 .0 1;  .i± l !u ! i  i
P. 65 58 67 |
L. 33 32 |;
H. 2 1 1
1 E * - -
M. - - -
Temp. 99 101 100.1*.
At Royal B a th s .
Temp* 103°
C h lo r id e  C o n ten t  2 0 6.
PATIENT No. 12lj.86.
B efore  B a th . A f t e r  B ath 1 Hour A f t e r 2lp Hours A f t e r
W.B.C. 3 .0 1 1 .6 114..0
-=tCO
-
P. 6I4..0 714--0 7 8 .0 61 .0
L. 3 5 .0 21)..0 2 0 .0 37-0
H. 2 .0 2 .0 2 .0 2 .0
j E. - - - -
M. 1 .0 - - -





S u lp h u r B ath . Temp. 100°
D uration  20 M inutes.
-IM­
PATIENT NO. 12510.
B efo re  B a th
*
A f t e r  B a th
|A f t e r  
j 1 Hour
A f t e r  
2 Hours
W.B.C. Q . k i  9 .2 1 13.6 9 .6
P. 61 | 60 I i k 70
L. 36 38 \ 2 5 27
H. 3 f 2 1 1 3
E. 0 0 1 0 0
K. 0 0 ! 0 0
B .P . 130/65 130/78 *120/70
Temp. 9 8 4 9 9 .
1
Sulphur B ath . Temp. 100°
D ura tion  20 m inu tes.
A f t e r  
2 l f .  Hours
\
-15-
S p a s t i c  P a r a p le g ia
PATIENT No. 12533
B e fo re  B a th A f te r  Bath | l  Hour a f t e r
' ! 
1  ^SP)| Hours a f t e r  j
W . B . C . 5.2 6.1}.
CO•CO
p . 69 714- ' ;
L. 30 35 25 1
H. l 1 1
E. - - -
M. - - -
B .P . 110 /90 110/90 100/90 !
Temp. m
S u lp h u r B ath. Temp. 100°
D ura tio n  20 m inu tes.
- 16-
PATIBNT No. 1 2 ^ 6 .
B e fo re  B a th A f te r  B ath 1 Hour A f te r P)| Hours a f t e r  [
W.B.C. 9 .2 6.0 1 1 .2 > 9 . 6  ■
P. 5 1 .0 36 .0 61.0 5!+-o
L. U6.0 U3.0 3 5 .0 ' 3k -0
!
! R* 3 .0 1 .0 3 .0
1 0 .0
i
! E* - | - 2 .0  :; if
j V. - 1 1 .0 I f‘ f




Sulphur B ath* Temp. 100°
D ura tion  20 m in u tes .
PATIENT No# 12579*
B efore  B a th A f te r  B ath
A f te r  
1 h o u r
—,-----------------
A f t e r  
2 Hours
......... • ■ *
A f te r  
2lj. Hours
W.B.C. 6.14. 7 .2 13 .lt  ^ 10 .0
P. 5 8 .0 60 .0 6I+.0 63.0  1
L. l^O.O 3 9 .0 3 5 .0 3 5 .0  j
H. 2 .0 1 .0 1 .0 2 .0  1
E. _ • -
.  ; f
1 * i  1
M. - • _ 1
1
B.P. 10 6 /6 6 9 8 /  66 10 6 /66
i$
It
Temp. 97-ii- 9 8 .2 9 9 .0 \ |
— L ____ |-------
Sulphur B ath. Temp. 100°
D u ra tio n  20 m inutes
PATIENT MO. 12591.
B efore  B a th A f t e r  B ath 1 Hour a f t e r  j P){ Hours a f t e r
' W.B.C. 9 . 6 10.0 l8.lt. ’ 111.. 2 !
P. 7 0 .0 78.O 8 1 .0 7 9 .0
L. 2 8 .0 21 .0 18 .0 2i|..0





Sulphur B a th . Temp. 100°
D uration  20 m in u tes•
-19-
PATIEMT Mo. 1261;.
!B efo re  B a th A f t e r  B a th
. . . . . .
A f t e r  
1 Hour
A f te r  
2 Hours
" T "  ......... ^
A f t e r  
2k  Hours
W. B . C •
j
9 «° 9 .8 11 .2 . IO.I4-
1
9 - 2




1 14.2 56 30 30 1
H.
i
1 5 1 2
1 i
(jE. i  0 0 0 0
M. j 0  1 0 0 0 |
B.P. |  150/75 150/75 150/75 I
Temp. 1 9 7 - 2sJ _ _ _
9 8
J . . . . . . . . .  .
Sulphur B a th . Temp. 100°
D u ra tio n  20 m inu tes.
-20
PATIENT No. 1261$.
B e fo re  B a th A f te r  B a th 1 Hour a f  t e r p)| h o u rs  a f t e r
W.B.C. 6 .0 7 -3 9 . 8 6 .8
P. 67 59 69
L. 31 Uo 30
H. 2 1 1 2
E. 0 0 0 ! 0
M. 0 © 0; 1
B .P . 13 0 /8 0 130/80 126 /70 -
Temp. 9 8 .2 99
Sulphur B a th . Temp. 100°




B efore  B a th A f t e r  B ath
t e r  
1 Hour
1
jA f te r  
2 Hours
A f te r  
21}. Hours
W.B.C. 8 .0 12*14. 15*2 12 j i
P. 69 68 78 68 ;
L. 29 31 19 29
i E • 2
1 5 1 ^ !
M. 0 0 0 0











Sulphur B ath* Temp* 102°
D ura tion  20 m inutes
22-
PATIENT No* 12& jli-.
r ■;
| :
! B e fo re  B ath
.....
A f te r  B ath
------- -
A f t e r  
1 Hour
--------------------1------------------f
A f t e r  A f t e r  
2 Hours 2k  Hours ;
I
| W. B. C.1 1 9 . 2 10.8 Hi.. 8
12.0
P. | 75 80 89 73
L. 25 19 10 2k
- H. , 0 1 1 3 ;
| E. 0 0 o 1 o i
K. 0 ' 0 0 0 , i;
B . P . 1 1 0 /7 0 110/ 6^ | j
Temp. 9 8 101 101 •  f$
\
j p
Sulphur B ath . Temp* 100°
' _  D uration  20 m inu tes.
PATIENT No* 12659*
^  .  - n  -
B efore  B a th A f te r  B ath
A f t e r  
1 Hour
r ............ ....
5A f te r  
|2  Hours
i 1 
; A f t e r  *
2k  H o u rs . =
W.B.C, 8 .8 1 5 .6
■^-1 —— 
1 3 .2 1 0 .1}.
P. 60 69 66
L. 39 30 32 3k
H. 1 1 2 1
E. 1 &
M.









- J - ...— ..... - I
Sulphur B e th . Temp. 100°
D uration  20 m inu tes.
PATIEHT No. 12687.
B e f o r e  B a t h A f t e r  Bath
A f t e r  
1  Hour
A f t e r  
2  H o u r s
A f t e r  
2 b  H on rs
W. B. C. 8 . 8 1 1 . 2 1 3 . 6 C
O • ON
P . 65 68 l b 67
L. 3 2 2 9 2 h 3 2
H. 3 5 2 1
t
E . 0 0 0 0
1
M. 0 0 0 j 0  1
B.P. 1 2 0 / 6 8 1 1 5 / 6 0 -
1
f I
Tem p. 9 5 * ^
____








Sulphur B ath^ Temp• 100°






U f te r  
A fte r  Bath ;1 Hour
A fter  
2 Hours
• ............ . 1
A fte r  | 
2k  Hours j
W.B.C. 8 .0 8 .8 9 .6
P. 50
,
55y y 38 -36 j* s
L* h9 1*2 ko h2 |
H. 1 5 2 2 ; |
E. 0 0 0 ' 0
s
I











Sulphur B a th . Temp. 100°
D u r a t i o n  20 m inu tes .




j: A f te r Bath 1 Hour A fte r
W.B.C. 10 .0 1 2 .1 .8 12 .0
P. 66 \ *9| 69
L. 32 \ 31 ! 31






I; **\ i ‘
Sulphur Bath. Temp. 102°
Ufjyation 20  m inu tes .
Rheumatoid A r th r i t i s  (Focal) Age o f p a t ie n t 51*
PATIEKT Mo. 12859.
1
B efore  B a th
.............











58 61 ; 6 6
>
i l . lf.0 38 32






Temp. 9 8 .2 100 .2 i 9 9 -8\
Sulphur B ath . Temp. 102°
D uration  20 m inutes
Hyperp ie s  la Age of P a tie n t  5^ 4-•
PATIENT No. 12395.
1 ......... .............. ..
.1
?B efo re  B a th
*
A f t e r  B a th  |1 Hour A f t e r
1............ . — s
2 Hours | 
A f t e r
W.B.C. 8 .0 8 .8 1)4..8 8 . 8  ;
P. 6o ( k 63 61 I
L. 37 33 32 I 58 j
H. 3 1 3 1 1 ii i
E . - - - j1









Sulphur B ath* Temp. 102°
D ura tio n  20 m inu tes.
29-
O ste o -A r th r l tls  Spine Age of p a t ie n t  36 .
PATIENT No. 12905.
B e fo re  Bath j A f t e r  B a th
— —  
; 1 'Hour A f t e r  |
! W.B.C. 8 . U CO.CO 11.
|
,3 |?
\ P. 56 CO | 62 1!
! L - 1|2 j 5 9 3 6
j E. - 1 \1\
1 M. 1§
J - - - - - - - - - - - —
Sulphur B a th . Temp. 102°
D ura tion  20 m in u tes .
-30
V illo u s  A r t h r i t i s  Age of P a tie n t \\2
PATIENT No. 12938.
B e fo re  B ath  jA f te r  B a th  1 Hour A f t e r
W.B.C. ! 8 .8 ; 9 -6 1 3 .2
p . ! 6k ; 67 72








Sulphur B a th * Temp. 102°
D uration  20 m in u tes .
E l b r o a i t i s Age o f  p a t i e r t  51
PATISST S o . 129k5 .
B e fo r e  B a th  !
~ - -------
After  B a th
--------------------------- 1
1 Hour A f t e r  j
W.B.C.
j




P. 95 63 68 !
L. hh 3 6 50
H. 1 l 2
E . - - -
H. - - -
Tem p.
S u lp h u r B a th * Temp. 102°
D u ra tio n  20 m in u te s .
M uscular Rheumatism Age of P a t ie n t  59*
PATIENT NO. 12950.
B e fo re  B ath
---------------------
A f t e r  B a th
h—.. ■... ' ..............  —' ■*
1 Hour A f t e r  |
! -.......
W.B.C. 6 .0 8 .8 1 1 .6
P. 62 63 70
L. 36 33 29
H. 2 2 1
E. - - -
M. mm
Sulphur B a th . Temp• 102°
D urat ion 20 m in u te s .
F ib ro s i  t i s Age of P a tie n t 32
PATIENT No. 12989.
B efore  B ath A f t e r  B a th 1 Hour A f t e r
W.B.C. 8 J4. 7 .8 1 1 . Ij.
P. 614- 68
L. hh 3k 3°
H. 1 2 2 !
E . - -
M. - -
Temp. 99*8 1 0 0 . 14-
CM•OOH
Sulphur B a th . T«mp. 102
D ura tio n  20 m in u tes.
F i b r o s l t i s Age o f P a tie n t  28
PATIENT No* 150014-*
B e fo re  Bath j A f t e r  B ath
. ........................ "'“I
1 Hour A f t e r




P. 71 63 69
L. . 26 36 31 !
H. 3 1 -
E . - - «•4
M. - - ~
Temp. 9 9 4 10 2 .2 1 0 0 .8
Sulphur B a th . Temp. 102°
D uration  20 m in u tes .
-3 5 -
F lb r o s l t l s  Age of P a tie n t  1^ 7•
PATIENT No. 13019*
B efo re B ath U f t e r  B athI 1 Hour A f t e r
W.B.C. 12. 8 ; 1 5 .2 1 6 .8
P. 68 60t 80








Temp. 99 ! 100.14.f
I......... ....... .. .
100
Sulphur B a th . Temp. 102°
D ura tion  20 m in u te s .
Early  A r t h r i t i s  
Ovarian Tumour
Age of P a tie n t  36
PATIENT No. 15027*
Before Bath A f t e r  B a th A f t e r  1 Hour
W.B.C. I|_ • 8 9 . 6
— . — —  -.. -■ .[
9 .2  |
P. 67 67 67 |
L. 31 32 30
H. 2 1 3
E. - - -
M.
Sulphur B ath . Temp. 102°
F ib r o s i t i s Age of P a tie n t 2^
PATIENT No. 13028 .
........... ...... _ ...... if
.... [Before B a th j A f t e r  B a th
g
A f t e r  1 Hour
W.B.C. 1 0 .6 : 12 .9 1 2 . k
P. • k z 99 60
L. 56 j  1^ 3| 38
H. 1 1 1 !j
E.
■









Sulphur B a th . Temp. 102°
-3 8 -
N eurit  la  Age o f  p a t ie n t  2 1 .
PATIENT No. 1 3 0 3 0 *
I i A f t e r
A f t e r  B a th  A f t e r  1 Hour ! 2 HoursB efo re  B a th
111.. 67 .0W.B.C
9 9 .810 0 .2Temp
S u lp h u r  B a th .  Temp. 102°
F i b r o s i t i s Ag© o f P a t i e n t  56
PATIENT No. 15051 .
B e fo re  B ath
r .....—
I A f t e r  B ath A f t e r  1 Hour
W.B.C. 8.1; 1 0 . 0 1 1 .8  j
P. 5 6 58 57
L. k 3 ij.0 J+2
H. 1 2 l
E. - - -
M. - - -
Temp. 9 8 .2 100 100
A t Royal B a th s ,
S u lp h u r  B a th * Temp 102°
I n f e c t iv e  A r t h r i t i s Age o f  P a t ie n t  58
PATIENT No. 150*4-5
B efo re  B ath ! A f t9 r  B a th A f t e r  1 Hour
W.B.C. 9 . 6 i  17-0 1 3 .7
P. 56 I 63 ; ^I
L. h3 |  36
I
! 33
H. 1 • 1 S 0 ;
' 1





1 " 1 
j  «
At Royal B a th s .
S u lp h u r  B a th . Temp. 102°
w . b . c .  7*8 £•!*• 9*6
A t. Royal Bath H o s p i t a l .
I n f e c t iv e  A r t h r i t i s Age o f  p a t ie n t  3^ 4-•
PATIENT No. 13033»
B e fo re  B ath A f t e r  B eth
---------------------------
1 A f t e r  1 H our.
W.B.C. 8 .8 1 0 .6 1 1 .6
P. 50 93 %






M. 0 0 0
Temp • 97 101 99
- ....... - .............. ...
At Royal B a t h s .
S u lp h u r  B a th .  Temp. 102°
W.B.C. 9 . 6  8 .0  1 0 .14.
At Royal B ath  H o s p i t a l .
F ib ro s i  t i s Age of P a tie n t Ij.2
PATIENT No. 13071-
B efo re  B a th A f t e r  B ath A f t e r  1 Hour
W.B.C. 6*0 1 0 .8
---------- ----  —
10 .8
P* 50 56 (h
L. Lj.8 14-2 5h  1r
H. 2 2 1
E. 1
M. - - -
Temp. 9 9 . 6 1 0 1 .2
i
1 0 0 .2
At Roy&l B aths.
S u lp h u r  Bath. Temp.102°
W.B.C. 7 .2  7 .6  8 -1+
At Royal B ath H o sp ita l.
S c ia t ic a Age of p a t ie n t  39*
PATIENT No. 13072.
B efo re  B eth
" 1 .......... ....




p . 60 on CO 72
L. 36 38 \ 5 6
H. k ! 2H
1 2
E. 0 ] 1t
t .  •j




At Royal B a th s ,  H a r r o g a te .
S tro n g  S u lp h u r  B a th .  Temp. 102°
S c ia t ic a Age of P a tie n t 32
PATIENT No. 13072*
B e fo re  B a th | A f t e r  B ath ‘ A f t e r  1 Hour
W.B.C. 8 . 6
!
6.0 1 1 .2  !
P. 57 32 1 62
L. lj.2 k 6 37






At Royal B a th  H o s p i t a l .
F ib r o s l t i  s Age of P a tie n t 17*
PATIENT No. 15073*
B e fo re  B e th A f t e r  B a th | A f t e r  1 Hour
W JB.C. 1 0 .8 6 .0 1 1 .8
P. 60 68 ! §2.
L. 38 31
1 1JL








Sulphur Bath* Temp. 102°
In te rm ed ia te  A r th r i t i s Age o f P a tie n t 32
PATIENT No, 1 3 08 2 ,
B e fo re  B ath A f t e r  B a th A f t e r  1 Hour.t ------------------ — ■ ■
W.B.C. 10. k 10 .0
1
l i t .  6 •





H* 1 2 1
E. - - -
M.
. . . . . . . . . . . . . . . _ ......... 1
At Royal B a th s ,  Temp. 102°
w . b . c . 9 .2  7*6
(
At R oyal B a th  H o s p i t a l .
F lb r o s i t i s Ag© of p a t ie n t  I4J4.
PATIENT KQ, 15083 *
B efore  B a th
......  ....... . ■
A f t e r  B ath A f t e r  1 Hour
W.B.C.■ 8 .0 10.lv
,
1 2 . 6  !
P. 56 62 73
L. I4.2 37 26  |
H. 2 1 1
E. - -
M.
At Royal B a th s , Temp. 102°
F ib r o s i t i s Age of p a t ie n t  27*
PATIENT No. 1296 ;.
JB efo re  B a th A f t e r  B a th
— - ------------------------------
1 Hour A f t e r .
W.B.C.
J
j 1 0 .ft. 1 0 .8 1ft.. 2
P. ! 66 68 70
L. 1 33 3 ° 28
H. | 1j 2 2
S .
?







S ubacu te  R heum atism . Age o f  P a t i e n t  2 1 .
PATIENT S o . 130 8 b .
B e fo re  B ath A f t e r  B e th A f t e r  1 Hour.
W.B.C. 8.14. 8 .6 1 1 .2
P. 66 70
L. k 8 52 29
H. 3 2 1
E. - - -
U. - -
Temp. 9 8 .2 101 100 .I4.
S u lp h u r B a th . Temp. 102°
F lb r o s l t l s Age of p a t ie n t  2 7 .
PATIENT No. I 5O87 .
B efo re  B a th A f t e r  B a th
t------- --- ----------- ;
| A f t e r  1 Hour. t
W.B.C. 8 .0 1 0 .0 1 0 .8  i
P . 60 65 70
L. 38 3k 30 1
H. 2 1
!




Sulphur B ath . Temp. 102°
Osteo A r t h r i t i s Age of p a t ie n t  39
PATIENT No* 13099*
Before Bath A fte r  Bath A fte r  1 Hour
W.B.C.
-d•00 7 .6 10.8
P. 68 | 63 69
L. 30 ! 56 31





At Royal B aths . Temp, lolj-0
Sodium Chloride Content of Sulphur
Water 166.8
- 5 2 -
Gout Age o f  P a t ie n t  I|_9 -
PATIENT No. 13100 .
Before Bath A fte r
W.B.C. 7 .2 10
50 72
j L . k7 26
i H. 5 2
E . 0 0'
M. 0 1 0







S u lp h u r  B a th .  Temp. 102°
Subacute Rheumatism Age of P a tie n t 35*
PATIENT No. 13101*
t
B efo re  B a th A f t e r  B ath A f t e r  1 Hour
W.B.C. 9 . 0 6.1* ; 1 1 .2  ;
P . 68 75 76 1I







S u lp h u r  Bath* Temp. 102°
Osteo A r th r i t i s Age of P a tie n t
PATIENT No. I 5IO5 .
B efore  B a th A f t e r  B ath
---------------------------
' A f te r  1 Hour
W.B.C. 5 .6 8 .2 1 1 .6
P- 52 56 67
L. lj-6 k ? ' 32
|
\ H.* 2 2 ■ 1





S tro n g  S u lp h u r  B a th .  Temp. 102°
At Royal B a th s ,  H a r r o g a t e .
0
W.B.C. I0.I4. 7 -0  1 0 -^
R epea t  B a th  a t  Royal B a th  H o s p i t a l .
F i b r o s i t i s Age of P a t ie n t  1^ 3*
PATESUT No. I 3IO5 .
B efo re  B a th A f t e r  B a th A f t e r  1 Hour
W.B.C. 8 .0 1C.0 10 .8
P. . US 5b 60
L. 52 US 14.0 1
H. 2 1 1 i
£ • -
M.
Sulphur B ath . Temp. 102®
F i b r o s i t i s Age o f  P a t i e n t  36-
PAT 3ENT No. 13106.
B efore Bath
■..... -..................... . ■
A fte r  Bath
........ .
A f te r  1 Hour.
W.B.C. 9. 6 1 9 .8 1 5 -k \i
P. k3 62 60
L. 36 36 38




Temp. 103°  
C hloride C on ten t.
F ib ro s i  t i s Age of p a t i e n t  36-
PATIENT No* 13106.
B efore  B a th jA f te r  B a th
-----------------------------
j A f t e r  1 Hour ]
W.B.C. 6 . 1; | 1 1 .0
t
1 1 .6  *
P. 60 | 6k 6!+ i
L. 38 | 3k 3k \
H. 1 1 2 2
E. 1 j 0
°
M. 0 1 01
4 — — —
0
Sulphur B a th . Temp. 102°
- 5 8 -
F i b r o s i t i s  Age o f  p a t i e n t  29 •
PATIENT No, 13m
B e fo re  B a th  j A f t e r  B a th  A f t e r  1 Hour
w .B . c , 9 - 6 1 1 .6 12.k
P. 65 5k 65
L. A k3 36





Osteo A r t h r i t i s Age of p a t i e n t  60.
PATIENT No. I 5I I 2 .
B efo re  B a th
-----------------------
A f t e r  B a th j  A f t e r  1 Hour
W.B.C. 6 .0 6.8 10 . k
P. 57 56 (b
1 L.s U2 551







At Royal B a th s .
Temp. 105°
C h lo r id e .  C o n te n t  1 8 8 .1
- 6 o -
Muscular Rheumatism. Age of P a t ie n t  30
PATIEM1 No. 131 li|..
B efore  B ath A f t e r  B a th A f t e r  1 Hour. j
W.B.C. 9 .6 12.Ii. l)«r .2  1
P r  • 62 7h 80
L. 35 20 18
i
| H. 5 2 1




- _ ... !
At Royal B a t h s .
Temp* 102°
C h lo r id e  C o n ten t  o f  B a th  lj.12 
W .B.C. 1 0 .0  8 .6  1 1 .2
At Royal Bath H o s p i ta l .
- 61-
F i b r o s i t i s Age o f  p a t ie n t  IM­
PATIENT No. 13137
Before B a th A f t e r  B ath A f t e r  1
W.B.C. I0.I4- 1J+.2 1 7 .2
P. 68 75 76
L. 27 2k 23
H. k 1 1
E. 1 - -
At Royal B a th s .
Temp. 102°
C h lo r id e  C o n te n t  of B a th  lj.12
W.B.C. 9 . 6 8.2 11.2
At Royal B ath  H o sp ita l
F i b r o s i t I s Age of p a t ie n t  U5
PATIEBT No. 151^2•
B efo re  B a th A f t e r  B a th
~ " ....—  • *
A f t e r  1 Hour
\ -
W.B.C. 8 . 8 9 . 6
s
! 1 6 .0  i
i
P. 5k 5k 63 1*
L. k3 k5 35
H. 3 1 2
E . - -
M. ■
F i b r o s i t i s  Age of P a t ie n t  19
' PATIENT NO. 13llt-3 »
Before Bath A f te r  Bath j
W.B.C. 8 J 4 - 1 0 .0
P. 57 5 6
L. hz b z





■ . ....... i





Te m p . IOI4.0
C hloride Content 138.1
W.B.C. 9 .8 9 . 2 10.0
At Royal B ath  H o s p i ta l .
Muscular Rheumatism Age of P a t i e n t  57
PATIENT No. 15l?4l»
B e fo re  B a th
----------------------- 1
A f t e r  B a th
.. _ ...
A f t e r  1 Hour 1
i
W .B.C. s . ? 9.6
-----------------------— —4
1 1 .0  T;
P. 32 93 69 !







At Royal B a th s .
Temp. 102°
C h lo r id e  C o n te n t  290 .5
W.B.C. 9 .6 1-k
At Royal Bath H o s p i ta l .
Age of P a tie n t  ijlj.*
PATIENT No. 13^-9»
| B e fo re  B a th A f t e r  B a th ( A f t e r  1 Hour
i
W.B.C. ! s . k 1 6 .0 1 1 .6
I
p. 65 65 69
L. 3b 32 29
H. 1 3 2
E . — i -
M. - 5 *"
-  -------------------- -----
At Royal B a th s .
Temp. 103°
C h lo r id e  C o n ten t  390*5
9 . 6  7 -2
At Royal Bath  H o s p i ta l .
- 66-




pa t  ie  n t  ij.3
B efo re  B ath i A f t e r  B ath ( A f t e r  1 Hour
W.B.C. 8 .0 7 -It
8
1 1 .6
p - 52 50 59js
I L. w -F
" 00 39 \
1 H. k 2 \ 2 ?
E . -
f *
t ~ \ } > j i
M. **
\ _ iI | 
i £a
i .................. ..........
At Royal B e th s .
Temp* 103°  
C h lo r id e  C onten t
Age of p a t ie n t  lj.0
PATIENT N0 . I I 23I4..
Before Bath A f te r  Bath j l  Hour A f te r  j
W.B.C. 8 .0 1 2 .0
“4 " ‘ ' "" —... . j
} I
i 1 1 .6  ;
1 :
P. k s 60 67




E . - |
f
i
M. - ’  .
Temp. 9 9 .2
i--------------------------------
M O O . 9 9 .8
1 1 i 1
1i
Sulphur B a th . Temp. 102°
D ura tion  20 m in u te s .
F i b r o s i t l s Age of p a t ie n t
PATIENT No.
B e fo re  B a th A f t e r  B ath \ 1 Hour A f t e r
W .B .C . 8.14- I 1 2 .5
P. 51+ 63 \
L. 1* k s %  |
H. 2 1 3 *J \
E. - «
M.
Temp. 9 8 4 1 0 2 .0
\
\
1 0 1 .2  
J............
Sulphur B a th . Temp. 102°
D u ra tio n  20 m in u tes .
- 6 9 -
Age of p a t ie n t  23*
SINUSITIS
Before Bath A fte r  Bath
A fte r  1 A fte r  
1 Hour ! 2k Hours
W.B.C. 7 . 2 8.I4- 1 2 .8  ,
P. 69 68 71 1
L. 32 31 27
H. 3 1 2






i . . .  i _ . . _
Sulphur B a th . Temp. 100°
~ D ura tion  2o minutes
-70-
F i b r o s i t i s Age.of p a t ie n t  21*
PATIENT No.
B e f o r e  B a th
..........
A f t e r  B a th A f t e r  1 Hour
W .B.C. 14..8 1 0 .8
P . U-9 50 (h













Sulphur B a th . Temp. 102
D ura tion  20 m inutes
- 71-
PAT IBHT Mo. 12561.
B e fo re  B a th A f t e r  B ath
A f t e r  
1 Hour
1 A f t e r  
1 2 Hours
A f t e r  | 
2J4. Hours ji
W.B.C. 9 . 2 1 0 .8 1 5 .6
H-----
! 1 1 .2
i
8 .8  j
P. 72 72 76 i 78
L. 2 ( 26 22 ; 2 2
H. 1 2 2 0
E.
t
0 1 0 0 0 I
. B .P . 114.2/80 I36/8O










Sulphur B a th . Temp. 100°
D ura tion  SO minutes*
-72-
PATIENT No. 12651.
B efo re  (A f te r
B a th B ath
A f t e r  :A f t e r  







B.P. 123/70  
Temp. 9 8 .2
IO8/58! 
9 9 . 8  !
A f t e r  A f t e r  
Hours ; 2 Hours
A f t e r  
2l\. Hours
9 .2 10 : 1 7 .2 l6.Ii. 1U .8 12.1j.
72 77 1 71
i
73 69 6 8
27 31
s ? 
| 28 2k 30 29
1 2 1 1 1 3
0 0 i 0 0 0 ! 0
0 0 I 0 0 0 0
Strong Sulphur B a th . Temp. 100°
D ura tion  20 m in u tes .
- 7 5 -
p a t ie n t  No. 12614.6 .
B efo re  B a th A f t e r  Bath 1 Hour A f t e r
r  ■ i
A f t e r  |A f t e r  ! 
2 Hours :2 k  H o u r s ;
W.B.C. 9 . 6 I 0 ..I4. 9 . 6
P. 65 70 78 65
L. 55 29 21 55
H. 2 1 1 2
£• 0 0 0 0 !
M. - 0 -
B .P . 120/60 n o / 5 5 -
%
Temp. 97-k 9 9 .2
i
S u lp h u r  B a th .  Temp. 100°




; A f t e r  
; B a th
A f t e r  
£  Hour
1 l 
I A f t e r  
j 1 Hour j
A f t e r  : A f t e r  1 A f t e r  
l £  Hours? 2 Hours 2 l^hrs .
W.B.C. 6 . 2 .
00 1 1 . 6 ; l 6 *2  : Il4-.i1. 1 1 . 2  ;
P. 65 | 6 6 69 -0 0
0 76 75 1
L. 55 1 55 50
j 2 0 25 2 ii.
H. 2 ! 1 1 ’ j 2  ! 1
1 4 
1 ?
E. 0 1 0 0 j 0  It « 0 0  t
M. 0 l 0 0 1 0ii >
0 0  ip
B .P . 1 0 5 / 6 6 ! 1 0 0 / 6 0 - I ~ * - -
Temp. 9 7 . ^ ! 9 9 . 2
i
•
D u r a t i o n  20 m in u te s .
Sulphur B ath .T em p. 100° 
■SuratIon 20 m in u te s
- f t -
PATIENT No. 12625 .
B e fo re  B ath
—  — — ?   ---------------------------------
A f t e r  B a th  ,1 hou r A f t e r
W.B.C. 8 .Ip 1 0 .0 1 5 .2
P. - 71 78
L. - 27 20
H. 0m 2 2
E. - 0 0
M. - 0 0
B .P . 160 /70 100 /70 '1I4.8/66
Temp. 9 8 .5 9 9 .8 9 9 .
21± ho u rs ' 
a f t e r
9 . 2
W hite C e l l s .
2 Hours a f t e r 3 ho u rs  a f t e r I4. h o u rs  a f t e r 5 h o u rs  a f t e i
l^ .O 1 2 .0 1 1 .2 9 . 6
W ith  Mask
" TOT , A f te r  B ath 1 Hour a f t e r 2 Hours a f t e r  '
s.)* 9 - 6 l i t . 8 l i t .  2
N o te , p a t i e n t  l e f t  a t  end o f  f o r t n i g h t .  Very w e l l  -  no p a in
o r  s t i f f n e s s .
I n fe c t iv e  A r t h r i t i s Age of P a tie n t  26
PATIENT No* 12858
Type of B a th B efore
B a th
A f te r
B a th
1 Hour 
| A f t e r
S u lp h u r 9 . 6 H4..8 i 1 5 .2
Sodium C h lo r id e 9 .7 7 . 6 9 .0
Sodium C arbo na te 5 .2 5 . 6 6  .If.
p l a i n  W ater
CM* 6 .1 ; ! 7 -6
S u lp h u r  c Mask 8 .!+ 6 .8 1 3 -li
Sodium S u lp h id e 7*6 j 6 . 8 8J4.
C o l lo s a l  S u lp h u r 00 • 00 7 .2 B .k
T em p eratu re  o f  e a c h  b a t h  102°
Normal v a r i a t i o n  b e f o r e  b a t h  r a n g e s  from  9*6  to  9*2
Q}±*6% v a r i a t i o n .
In fe c t iv e  A r t h r i t i s Age of P a t ie n t  21.
PAT IE NT No. 9192.
Type o f  B a th
1 B efore  
j B a th
1




A f t e r .
~!
S u lp h u r
1
O
J.ur 8 . 0 l l i .3 !
Sodium C h lo r id e 8 .1+
■
8 .0 8 .8
Sodium C arbo na te 9 . 2 1 0 .0 8 .0
P l a i n  W ater 1 0 .0 ; 9 . 2
I
8 .6
S u lp h u r  c Mask 7 .6 j 9 . 0 j 13.2
i
T em pera tu re  o f  e a c h  b a th  102°
Normal v a r i a t i o n  b e fo re  B a th s  ra n g e s  from  5 *^ 1 0 .0  s
9 2 .3 #  v a r i a t i o n
F i b r o s i t i s Age of P a t ie n t  26
PATIENT No* 12782.
Type o f  B a th
B efo re  j 
B a th  ;
A f t e r
B a th
1 Hour 
A f t e r
S u lp h u r 8 .2  1 8 .8 1 2 .8
Sodium C h lo r id e 8 . 8 114..0 7 .2
Sodium C arb ona te 5 -2 6.)+ 6 .8
P l a i n  W ater 7 .6 8 .8 | 8 .8
S u lp h u r  5 Mask [ 6 .2  j 8 .2 j 1 2 .0
I
T e m p e r a tu re  o f  e a c h  b a t h  102°
Normal v a r i a t i o n  b e fo re  b a th s  r a n g e s  from  8 . 2 ^ to  5 -2 ^ ^
A r t h r i t i s Age of P a t ie n t
PATIENT NO. 12825.
Type o f  B a th
B e f o r e
B a t h
A f t e r
B ath
! 1 hour  
I A f t e r
S u lp h u r 7 . 6 9 . 6
<
11.)+
Sodium C h lo r id e 7 .6 8 .0 7 .2  j
1
Sodium C a rb o n a te 1 0 .8 1 0 4 1 0 .8  j
p l a i n  W ater 9 . 2 1 0 .0 I 9 . 9
S u lp h u r  C Mask 8 .8  
....—  J
1 0 .0 1 2 . 0
1
—  . .  - ..........
T em perature  o f  e a c h  b a t h  102°
Normal v a r i a t i o n  b e fo r e  b a th s  r a n g e  from  10*8  to  7 *^ "
1^ 2% v a r i a t i o n .
In fe c t iv e  A r t h r i t i s Age of p a t i e n t  lj.1.
PATIENT No.
Type o f  B a th
B efo re
B a th
A f t e r
B a th
1 Hour 
A f t e r  j
S u lp h u r 9 . 6 1 5 . 2 1I4--7
Sodium C arbon a te 9 . 6 6 .)+ 8 . 1).
S u lp h u r  C Mask 1 3 .1). 1 6 .8 1 9 .0
S u lp h u r * 1 7 .1+ ll^.O 1 0 .8
! P l a i n  Hot W ater
!
.......................... _ _ ....................
1 0 .0 8 . 2 10 . k  ’
T e m p e r a t u r e  o f  e a c h  h a t h  102°
x  p a t i e n t  h a d  d e f i n i t e  f l a r e  u p  o f  j o i n t s .
N o r m a l  v a r i a t i o n  b e f o r e  b a t h  t o  1 7 «U “ 81$  v a r i a t i o n
C o n v a le sc e n t Rheumatism Age o f P a t i e n t  19•
PAT1EHT No. 127k 5 •
Type o f  B a th
Befb re  
B a th
-- y. ..................
■ A f t e r  
] B a th
1----- ■ "■ 1
j 1 Hour 
A f t e r
S u lp h u r 8 . 0
B
i 1 3 . 6  
i iii-.ii-
Sodium C arb o n a te 1 1 .2 9 . 2 i i  .if




T em pera tu re  of e a c h  b a t h  102^
N e u r i t is  and A r t h r i t i s Age of P a t ie n t
PATIENT No*12755•




i .......... . .....
j A f t e r
! Bath
r ........... .
1 Hour . 






Sodium C h lo r id e 9 . 6 8 .0 8.1).
Sodium C arb o n a te 8 .8 j 1 1 .2 9 -2
P l a i n  Hot W ater 6 .2
| 6 , 0
7 .0
I
T em p eratu re  o f  e a c h  b a t h  102°
Note :►
At end o f  Sodium C a rb o n a te  b a t h  p a t i e n t  was 
d i s t r e s s e d  and s u f f e r e d  from  p a l p i t a t i o n .
In fe c t iv e  A r t h r i t i s  Age of P a t ie n t  $1.
PATIENT No* 127l|9 .
Type o f  B a th
B efo re
B a th
A f t e r
B a th
1 Hour 
A f t e r
S u lp h u r 6 .0 9 . 2
>
1 1 . 6
C o l lo s a l  S u lp h u r 9 . 8 9 . 2 8 . 6
Sodium C h lo r id e 5*2 6 .0 6.14.
Sodium C arbonate 7 . 6 7 .2 7 . 6
i
P l a i n  Hot W ater 6 .0 5 .2
CO•VO
Temperature o f ea ch  b a th  102°
V a r i a t i o n  b e fo r e  b a t h  60 to  9*8  2 &3%
Age of P a tie n t
PATIENT No* 12755•
i a f o r e  B a th A f t e r  B a th
■-------------------------------------------------------------------------- -------------------*
1 hou r A f t e r .  j













s .k  i
10.2 j
i
P l a i n  Hot 
W ater 8 .6 7 .2 8 .8
Temperature  of each  b a th  102
Age of P a tie n t 1+9
PATIENT No . 11301.
| B efo re  B a th j^
•' i
A f t e r  B a th 1 Hour 1
S u lp h u r
t
9 . 2  j 10 .0 l l |  .I4.
S a l i n e i 9 . 2 . ; 7 . 2 ! 9 . 6l
Sodium
C arb ona te 7 - 6  ; 8 .0 8.1-
P l a in  Hot 
W ater
i
i 8*0 j 6.2 i 8 .8
    i
Temperature of each Bath 102°
Age of P a tie n t 60
PATIENT No. 12707*
B efo re  B ath A f t e r  B a th 1 Hour A f t e r
! S u lp h u r* 8 .0 1 .6 ll}..l|.
P l a i n  Hot 
W ater 8 .0 8 .8 9 . 6
j
Sodium
C a rb o n a te 8 .6 8 .8 9 . 2
Sodium
C h lo r id e 9 . 8 1 1 .0 1 0 .6
Samper a tu re  of each b a th  102°
Age of P a tie n t 20
PATIENT No. i a 6LU|_.
B efore  B ath A f t e r  B a th i  Hour A f t e r
S u lp h u r 9 .2 10 .0 l i t . 8
Sodium
C arbonate 9 . 2 8 .8 8 .0
P l a i n  Hot 
W ater 3 . 6 9 . 0 8 .2
Sodium
C h lo r id e 7 .2 7 .8 8 . It
Temperature of each bath 102°
-8 7 -
Age o f  P a t i e n t  
PATIEUT Ho-. 12576
B efore  B ath A f t e r  B a th 1 Hour A f t e r  I





C arb o n a te 9 . 2 9 . 6
\
9 . 2  S
P l a i n  Hot 




C h lo r id e 8 4 9 . 0 8 .8
Temperature o f each b a th  102°
- 8 8 -
Age of P a t i e n t  lj.1 . 
PATIENT Wo. 1 2579 .
B efo re  Bath A f t e r  B ath  j 1 Hour A f t e r  j
S u lp h u r 6 . k 7 .2
i
1 3 .1*- !
P l a i n  Hot 
W ater 6 . k 7 . 6 9 . 2
Sodium
C h lo r id e 7 .6 9 . 0 8 .2  !
Sodium
C arb ona te 5 .8 7 - 6 6 . If. j 
!
Tem perature of each b a th  102°
Age of P a tie n t J1
PATIENT No>12599.
- ■— . ....—........!
B e fo re  B a th  j A f t e r  B a th
1------- -—— ——— —— *
< 1 Hour A f t e r
S u lp h u r
-
j
9 . 6 9 .6 : 1 0 .1;
1 P l a i n  Hot 
! W ater 9 . 6  1 9 . 6 7 . 8
| Sodium 
C a rb o n a te
*
10*2 11 . u 1 0 .8
Sodium 
C h io r id e 7 . 6 8 .8 \ 9*2!1
1
Temperature of each b a th  102°
Age of P a tie n t 21
PATIENT No. 12591.
B efo re  B a th A f t e r  B ath
. . .  . . . . . . . . . . . . . . . . .  T
1 Hour A f t e r  i
S u lp h u r 9 . 6 10 .0 18.!;
P l a i n  Hot 
W ater 9 .8 1 0 .6 11 .2
Sodium
C h lo r id e 7 .0 6.1; 8 .6
Sodium
C a rb o n a te 9 .2 9 - 0  1 0 .0  • I1I
Temperature of each bath 102°
In fe c tiv e  A r th r i t i s Age of P a tie n t ij.2
PATIENT No.
B efore  B ath A f te r  B ath
|
1 Hour A f t e r
1j ;
S u lp h u r 9 . 6 1 9 .2  1 l i ; . ?
Harlow
Car




T em pera tu re  o f  e a c h  b ach  102° 
Normal d i f f e r e n c e s  b e fo r e  b a th s  = 8 .3 #
^ ib r o s iU s  Age of p a t le n t  hl)
PATIEHT NO. 8 9 0 8 .
B efore  B a th A f t e r  B ath 1 Hour A f t e r
S u lp h u r 9 . 6 1 3 .6 1 7 .6
Harlow
Car
S u lp h u r l Z . k 1 1 .6 10.1*.
T em pera tu re  o f  e a c h  b a t h  102°  
Normal d i f f e r e n c e  b e fo re  b a t h  * 505?
F ib r o s i t i s Age of p a t ie n t  2k
PATIENT No. 15061.
B efo re  B ath A f t e r  B ath ' ...............~ ~ |A f t e r  1 Hour
W.B.C. 9 . 6 1 3 .6 1 0 .2  1
P- 90 91 1*6 j
L. 1*7 k s 51 i
H. 5 - 3
E . - - -
M. * **
Sulphur B ath . Temp. 102°
F ib r o s i t i s Age of P a tie n t 9
PATIENT NO. 8908.
3e fo re  Bath A f t e r  B a th
I
1 Hour A f t e r i
I
i
W.B.C. 12.14. 1 1 .6 1 0 . k
I "
Temp. 9 9 .6 99*8 9 9 . 6
P l a i n  Ho 
W ater 9 . 8 1 0 .0
i
1 0 .6
S a l in e  
S u lp h u r 6 .8
;
1 3 .6 l l . l t
1
___________ 1
Harlow Car Sulphur B ath . Temp. 1C2°
D ura tion  20 m in u tes .
PATIENT No. 12719
B e f o r e  B ath
I A f t e r  
A f t e r  B a th  ] 1 Hour
•••.rf'Au
A f t e r  ! 
2b H ours!
W .B.C. 9 . 2
! * 
! S
l O . k  1
P. 72 63 7k j
L. 27 3b 2k |
H. 1 2 2 ! !
E . 0 0 0 |
M. 0 1 0 i
B . P . 1 2 0 /7 0 116/70 • -  |
Temp. 97*2 99 *
Sulphur B e th . Temp. 100°
D ura tion  20 m in u tes .
PATIENT No. 12599.
.... ............ »------------------------
b e f o r e  B a th A f te r  B a th
.—  —1— — —
1 Hour A fter! 2b  Hours A f t e r
1
1
w . b . c .; 9 . 6 9 .6 1 0 . k  j 9 .2
p . ! 6 k .0 6*1.0 7 0 .8  62 .01 ;
L. 3k . 0 3 1 .0
I
2 8 .0  j 3 7 .0
H. 2 .0 3 .0 2 .0  i 1 .0
E . - -
M. | - -




Sulphur B a th * Temp. 100°
D ura tion  20 m inu tes.
F ib r o s i t i s Age of p a t ie n t 53 .
PATIENT No. 12963 .
Before Bath A fte r  Bath 1 Hour A fte r  T1
W.B.C. 9 .8  ' 1 1 . 6
.......... .... ........  ...... .
1 0 . 6
P.i h9 62 5 7  jI
L. k s 26 Uz \
H. 2 2 1 i
E. 1 - -
M. - - -
Temp. 9 8 . 2 1 0 1 . 2 9 9 .6
___________________
Sulphur B a th . Temp.102°
D ura tion  20 m inu tes.
9 7 -
F ocal A r th r i t i s  Age of P a tie n t I4.X.
PATIBKT NO. 12001.
Before Bath A fte r Bath
...................  •’f
i 1 Hour A fte r  j
W.B.C. 8 . 8 9 . 2
’ !
8 J4.
P. k.2 5k i
L. 52 k3 39
H. 3 k 3
E. 2 1 3
M. 1 1 1
In fe c t iv e  A r th r i t i s Age of P a tie n t 38
PATIENT No. I 301±6.
B e fo re  Bath A f t e r  B ath i A f t e r  1 Hour j
W.B.C. 7 .6 7 .6
■
8 .8
P. ij.0 5k 62
L. 5k l a 33 |
H. 2 ii- ^  !





F ib r o s i t i s  Age of P a tie n t  flt8 .
PATIENT No. 13221*
B efo re  B a th ' A f t e r  B a th
W.B.O. 9 . 2
P. 52 68
L. k l 31
H. 1 1
E . - -
M. «»





-1 0 0 -
F i b r o s i t i s ^  Ag3 p f P a tle n t 27
PATIENT No. 13222 .
|B efo re  B a th A f t e r  Bath
I|
jA fter 1
W.B.O. 8 .8 10 4
i
1 6 .3
P. ; 52 63 i k
L. k f 36
;
22
H. 2 1 2
E. - a -
M.
NORMAL WHITE BLOOD CELL COUNT IN SODIUM 
CARBONATE AND SALINE BATHS.
•1 *
Ag© of Pat lent
PATIENT NO. 12685 .




C arbo na te 8 4 1 0 .0 9 . 2
Temperature o f B a th  102
Age of P a tie n t £7 .
PATIENT No* 12786>
t | "  | ............................
Before B ath ( A f t e r  B ath 1 Hour A fte r







Temperature of B ath  102°
WHITE BLOOD CELL COUNTS (NORMAL PERSONS)
L.C
1-
Normal Age 2 3 .
1
B e fo re  B a th A f t e r  B ath  'L Hour A f t e r  j
| 1
3
W .B.C. 6 .8 1 7 .2
5
8 . 7  is
P . 65 ! 70 68 !«
I** 32 ro 0
0 I
5 1  i





s1 J P . 1 -
Temp. 9 9 - k i 1 0 1 .8
1
-1-------------------------
1 0 0 .2
.
Sulphur B a th . Temp. 102°
D u ra tio n  20 M inutes,
-2 -
J .M .
Normal Age 2 6 .




P. 6o * 76
L. 36 32 22
H. k k 2
E. - - -
m; - - -
Temp, 9 9 .1 101 ,2 100
■
1_____________
Sulphur B a th . Temp* 102°




B efo re  B ath A f t e r  B a th
—p - —i
1 Hour A f t e r
W .B.C. 6.8 6.0 6 .6
P. 61 j  58
L. fj-3 37
\ k l  |
H. 3 2 i  i  1 1
E. - -
| _ | 
i I
M. - - !
Temp.
tI
9 9 -2 1 0 1 .1* j 1 00 .8I
L .....
Sulphur B a th . Temp. 102°




Before  B a th
------------------------
A f te r  B a th 1 Hour A f t e r .
W.B.C. 8.1+ 9 . 6 00 • o
P. 5h 56
L. U bh hk
H. 1 2 2
E . - - -
M. - - -
Temp. 99-2 1 0 0 .8 9 9 .8
Sulphur B eth . Temp. 102°
Duration 20 minutes.
-5 -
Normal Age I4.6 .
B efore  B a th





















NORMAL No. 2 .
------ Before Bath A fter  Bath
A fte r
1 hour i
A fte r  | 
2l± hours |
W.B.C. 8 .0 8 .0
0000
P. 62 69 67 f j
L. 36 30 31 | |





M. 0 0 0 j
I
Sulphur B ath . Temp. 100°
D ura tion  20 m inu tes .
- 7 -
R h o d e s .
Normal Age 18.
No.15092.
Before Bath A fte r  Bath A fte r  1 Hour. |
W.B.C. 8 .8 1 0 .0
"  ' ................... \
8 .0
P. 67 65 6U
L. 31 5k 33
H. 2 1 3
E. 0 0 j °
M. 0 0 « 0i
Sulphur Bath. Temp. 102°
—8*’
Normal Age of P a t i e n t  52 .
P a t i e n t  No, 15155
B e f o r e  B a th A f t e r  Bath A f t e r  1 Hour,






P. 5k 5k 51
L. h-3 kb k2




•  ^  ON
Normal *g0 of p a t i e n t  50 .
P a r e n t  No. 13170.
B e f o r e  B ath A f t e r  B a t h  U f t e r  1 Hour,  j
W.B.C. .8 .8 1 0 .0 iO.O \
P. 3h 55 62 j
L. 65 Mj. 35 j






N eurasthenia  Age of P a t ie n t  55 .
P a t i e n t  No. 15127*
B efo re  B ath A f t e r  B a th A f t e r  1 H our. 1
W.B.C. 9 .6 9 .2
00.00
? . 96 96 6k
L. k3 k3 3k
H. l 1 2 J




Norme l  Ag© of P a t ie n t  52
P a t i e n t  No. 130lj.9 «
B e fo re  B a th A f t e r  B ath A f t e r  1 H our. 1
W .B .C . 8 .0 7 .6 8 . It
P . *>k 65 69
L . h k 33 29
H. 2 2 2
E. - - -
H .
I
ACTIVE INFECTIVE ARTHHITICS WITH HIGH WHITE 
BLOOD CELL COUNT SHOWING NO INCREASE.
-1
S p o n d y li t i s  Age of P a t ie n t  32 .
P a t i e n t  No. 1507lj..
B efo re  Bath A f t e r  B ath A f t e r  1 H our.
W.B.C. 16 .0 1 0 .2 7 -k




H. 1 2 2 i
E . m - 1
M. !
-2
In fe c t iv e  A r t h r i t i s  Age of P a t ie n t  30.
P a t i e n t  No, 9 5 2 8 .
B e fo re  B a th A f t e r  B ath A f t e r  1 H our.
W.B.C. 1 2 .0 6 .I4. 6 .i{. !1
P. 56 33 36  j.
L . i a h2  j
H. 3 1 1
E . - - 1
It.
-3 -
A r t h r l t l s  o f  Spine Age of P a t ie n t  56
P a t i e n t  No. 15075 .
B efo re  B a th A f t e r  B ath A f t e r  1 H our, j
W.B.C. 13 .2 8 .0
---------- !
9 - 6  !
P. 50 63 ✓ 1 63 |
L . 1*7 3k 1 36 j
H. 3 1 1 *!







F ib ro s f  t i s  Age of p a t ie n t  20
P a t i e n t  No. 15115 .
B e fo re  Bath A f t e r  B a th Af t e  r  1 Hour •
W.B.C. 18.0 1 3 .6 9 - 2 •
P. 77
0CO 7k
L. 22 17 26
H. 1 3 -
E. -  . - -
**
- 5 -
In fe c t lv e  A r t h r i t i s  Age of P a t ie n t  2 3 .




























1 0 0 .6
1 
00H
Sulphur B a th . Temp. 102°
D ura tion  20 m in u tes .
Infective Arthritis Age of p a t ie n t  y i
P a t ie n t  No. I 5OO7 .
B efo re  Bath A f t e r  B a th 1 Hour A f t e r
W.B.C. 2 0 .k 9 . 6 6 .0
P. 52
fi
&  | 37
L. U5 32 I4.0
H. 3 k 3
E. - - -
M. - - -
Temp. 98 10 0 .8 9 8 .2
Sulphur B a th* Temp. 102°
D ura tion  20 m in u tes .
-7 -
In fe c t iv e  A r t h r i t i s  Age of P a t ie n t  21}..
P a t i e n t  No. 12114-7.
B efo re  Bath A f t e r  Bath
1
1 Hour A f t e r  j
W.B.C. 18 .0 1 2 .0
00•oOJ
P. 72 7*4. 1 7S
L. ' 2k 21 22
H. 2 2 2
E. 1 1 1
M. 1 1 1
S u lp h u r B ath . Temp. 102°
D ura tion  20 m inu tes .
- 8-
I n fe c t iv e  A r t h r i t i s
P a t i e n t  No* 
THOMPSON.
B efore  B ath A f t e r  B a th  ~ f l  Hour A f t e r .
W .B.C . 1 7 4 1 ^ .0 1 0 . 8  j
P. 60 68 (k
L . 52 25 52
H. • 4 b 2 *
£ • 2 2 1
If. 2 1 1i
j
— .............
Sulphur B a th . Temp. 102°
D ura tion  20 m inu tes .
-9 -
In fe c t t v e Ar t h r i t i s  Age of p a t ie n t  55 .
P a t i e n t  No*
Before Bath A f t e r  B ath
1 h o u r  
A f t e r
-------------------- 12 h o u rs
A f t e r
W.B.C. 2 1 .2 1 3 .6 18 .0 2 0 . k .
1
j P. w 61 68 52 .
i l . 50 35 26 k k
H. 2 2 k 2
E. 0 1 1 1 1
M. 0 1 1 1
Sulphur B ath* Temp. 102°
D ura tion  20 m inu tes .
• l 0 “
P l b r o s l t i s  Age of P a t ie n t  26
P a t i e n t  N o .12757 .
B e f o r e  B a t h A f t e r  B a t h II 1 Hour A f t e r
W.B.C. i i .  k 10 .0








H. l 1 j 2
E.
i
M. - - 1
T em p . 9 8 .li 1 0 0 .2 9 9 -U
Sulphur B a th . Temp. 102°
D uration  20 M inu tes .
/
In fe c t iv e  A r t h r i t i s Age of P a t ie n t
P a t ie n t  No. 15083.
Before Bath A f te r  B ath A fte r  1 Hour
W.B.C. llj-.O 10. ij. 1 0 . Ij. i1
P. 53 68 6k  j
! L. 30 35 j
'
H. 2 2 1 i






Sulphur B a th . Temp. 102°
12-
In f  e c t lv e  A r t h r i t i s  Age of P a t ie n t  21.
P a t i e n t  No. 13030*
B efo re  Bath [A f te r  B ath A f t e r  1 H our. \
W . B . C . lll-.O
1i
?




1 5 .6  |
Temp. 100 1 1 0 0 .2i i 100 1
P. 6o : & 6o |















Sulphur B ath* Temp. 102°
-13-
Nerves Age of P a t ie n t  33 .
p a t i e n t  No. 13086.
B e fo re  Bath A f t e r  B ath A f t e r  1 H o u r .
W.B.C. 11 .2 10 .0 11 .6
P. 53 69 68
L. 1*6 29 30 ||
H. 1 2 2 II
E . - jj
M. ' 19 1
Temp. 9 8 4 1 0 0 .6 9 9 .6
S u lp h u r Bath. Temp• 102°
- l f c -
Aet lv e  In fe c t iv e  A r t h r i t i s  Age of P a t ie n t  31
P a t i e n t  No. 15091
B efo re  B ath A f t e r  B a th A f t e r  1 Hour
W.B.C. 13 .6 7 .0 8 . 0
P. 39 I4.2
L. 60 56 53
H. 1 2 1
E. 0 0 0
M. 0 0 0
Temp. 99 .2 100.1; 9 9 . 6
Sulphur Bath* Temp. 102°
-15-
F lb ro s  I t  Is Age of P a t ie n t  5 5 .
P a t i e n t  No.1 5 0 6 7 .
B efo re  Bath
1
A f t e r  B ath  . jA f t e r  1 Hour
W.B.C. ll^.O ■6 .8  |j 6 .2 !
P. 77 66 (k  \
L. 21 23 35




M. - - 1
Temp. 9 8 .2 100 9 9 *14- |
|1
Sulphur Bath* Temp. 102°
-1 6 -
In fe c t iv e  Art h r i t i s  Age of p a t ie n t  39-
P a t i e n t  —  HOBSON.







L . U2.5 i 39 k9
I
H . 7 ! i o  j1 10





In fQ ctlve A r t h r i t i s  Age of P a t ie n t  ij.8
P a t i e n t  No. 1 5 26 1 .
B e fo re  B a th A f t e r  B ath Af t© r  1 H o u r .
W . B . C . 18 .0 10 .k 1 1 .8 i
P. 57 72 72 j
L. h-2 27 26
H. l 1 2
E. - - -
M.
WHITS BLOOD CELL COUJTTS TAKEN HOURLY.
F IB R O S IT IS  Age of P a t ie n t  26
PATIENT N o. 1 5 2 2 2 .
H o u rly  W hite C e l l  Count W ith o u t  T rea tm en t  o r E x e r c is e
9 t h  M arch, 1935
\ a .m .





W .B.C. f 8 . 1i  ' 7 .6  8 .2  j 9 . 6  8 .2  8 .8
10 t h  M arch, 1935
a .m . "Tp.m.
Time 9 .1 5  1 0 .15  111.15 12 .15  2 .1 5  3 *1* ill- .15
W .B.C. 9 .6  8 .0  8 . 8 .  8 . 1+. I 1 0 .0  1 2 .0  [10 .8 1
S fo te .  At 5 . I 5  p .m . p a t i e n t  d id  n o t  f e e l  w e l l  -  had d i z z i n e s s  
and s i c k n e s s .  At U .15  p .m . ,  much b e t t e r .
H o u r ly  W hite C e l l  Count B efo re  and A f t e r  S u lp h u r  B a th  
________ a t  Temp. 102° -  D u ra t io n  20  M in u te s .___________
11 t h  M arch, 19 3 3 *
B e f o r e  B a t h A f t e r  B a t h  | j j j
_ JT lme 
W . B . C .
a .m .
9 .3 0 1 0 .10 1 0 .3 0  j 11 .30
p .m . ; ,
1 2 .3 0  1 2 .0  j 3 - |
18^0 1 6 .8  1 11.8!I ! !7 . 6 8 .8 1 0 .U ] 1 6 .3
12t h  M arch, 1933
B e f o r e  B a t h A f t e r  B a th
T im e
•B .0  . 1 3 .0
10 .50
1 5 .6
1 1 .5 0  j 1 2 .5 0  J 2 . 0 j 3 .0 -  I4..0
1 2 .5  1 2 . 0  j 1 2 . 0  . 1 5 . 6  ;1^.1+
N o te .  -  P a t i e n t  had  d e f i n i t e  f l a r e  up of j o i n t s  and had  
te m p e ra tu re  o f  100°
a
Convalescent Rheumatism*
F IB R O S IT IS  Age of P a tie n t  17
PATIENT No. 15221 
H o u r ly  W hite  C e l l  Count W ithou t T rea tm en t  o r  E x e r c i s e
10 t h  M arch, 1955*
[Time • 9 I 15 ' 1 0 .1 5  j 1 1 .1 5  j ’ 2 .1 5  5 .1 5  U*15
j W.B.C . 8.!j. 8 .0  . 8 .0  8 .8  9 . 8  8 .8  8 . 6
11t h  M arch, 1 933 *
[" a .m . ' * p .m .
[ T im e  9*30  10*30 ? 1 1 .3 0  1 2 .3 0  2 .0
I ' ^  „
I W .B.C . 6 .0  8 .0  8 .0  9 .0  8 .0
H o u rly  W hite  C e l l  Count B efore  and A f t e r  S u lp h u r  B a th  
a t  Temp* 102° -  D u r a t io n  20 M in u te s .
13 t h  M arch, 193 3«
Before Bath A f t e r Bath 1------  . _ J S ----- 1
F| a .m . 
T im e  1 9 . 1^ 0 10 .30 111 30
' 1 "~‘i p.m. . ■ • I
1 2 .5 0  , 2 .0  ‘ 5 *0 . j
f
W.B.C J  6.I4. 11












1 0 .5 0  1 1 .5 0  1 2 .5 0
1
2 .5 0  j 5 . 50* :
W.B.C. 8 .0
J
i---- L 1 0 .8  1 5 . 1}. | 10.I4. ; 1 0 .0  i llt-.lj-
X N o te .  At 3 .3 0  p.m* p a t i e n t  f e e l i n g  e x c i t e d  a s  she  had 
to  v i s i t  the D e n t i s t .
F i b r o s i t i s Age of p a t ie n t
PATIENT NO. 1500^-
W hite B lood 
Time Count





S u lp h u r  W ater 10 o z s .
8 .3 0 8 .0 B r e a k f a s t
9 .3 0 U . 6 E l e c t r i c a l  t r e a tm e n t
1 0 .3 0  i 1 0 .0 M agnesia  W a te r .
1 1 .3 0  ! llt-.O
i1
1 2 .3 0  p .m . | 9 . 6 A f t e r  t h i s  Count : L unch .
1 .3 0 1 2 .0
2 .3 0  j 1 0 .8
!;



























B efo re A f t e r 1 Hour 2 Hours % R ise
9 .2 1 0 .8 l k . 8 1 2 .0 60.0
8 . 8 1 3 .6 1 3 .2 10. k 3 3 - °
8 .8 1 1 .2 1 3 .6 8 . 6 33-0
0•00 8 . 8 i k . k 9 . 6 8 0 .0
1 0 .0 1 2 .8 ' 1 2 .0 - 2 8 .0
0
•
00 7 . 6 . ! 10 .k - 3 0 .0
8 .0
.
8 . 8 l k . 8 8 . 8 8 3 .0
8.L.. 8 . 8 1 1 .8 - t o .o
8 .8 9 . 6 1 3 .2 - 3 0 .0
9 . 2 10 . t 13.5 - t 8 . 0
6 .0 8 . 8 1 1 .6 - 9 3 -3
8 . L(. 7 . 8 l l . k - 3 3 -7
6 .8 1 1 . c* l k . 8
- 1 1 7 .6
1 2 .8 1 9 .2 16 .8 - » 3 3 .0
k . S ! 9 . 6 9 . 2 - 100 .0
1 0 .6 12*9 i 1 2 .k - 2 1 .7
9 .8
r
7 .0 1 3 .0 - 33.O
8 . k 1 0 .0►
i 11 .8 - t o .  3
9 . 6 1 7 .0 ; 15 .7 - 7 7 .0
8 . 8 1 0 .6 | 1 1 .6 - 3 2 .0
6 .0 10 .8 h-
» O • 00 - 8 0 .0
8 . 0 h i ! l k . 2>■ - 1 7 7 . 5
. 8 . 6 6.0 I 1 1 .2! I
1 3 0 . 0
1 0 .8 6 .0 1 1 1 .8 ! 9 . 2
l O . k 1 0 .0i "
I l k - 6
i








B efo re?"   ' '  -
8 .0  







! 7 . 2
1 9 . 0
5 4  i  5 . 6
(Repejat 10 4  
j 8 .0
j 9 . 6
64
I 9 . 6
6 .0
i  9 . 6
i
!  1 0 . 4
8.8  
i  8 . 4
|  8 - 3
j 8.4
66 | 8 .C
67 I 8 . 0
6 8  i 8 . 4
69 7 .2
7 0  ! 4 - 4
7 1 .  9 . 2
7 2  9 . 2






1 0 .0  
6 4 . 
8 .2
i j i §
1 9 .8
1 1 .0  











8 .4  
4 .8




1 4 .2  







































8 1 .0  






3 2 .5  
9 0 . 0  
4 5 -0
5 0 .0  
4 9 - 0




Before Af ter 1 Hour
72 9 . 2 1 0 .0 l 6 . l t
73 5 . 2 9 . 6 l 6 . l t
R epeat )  5 .2 8 . I t 16 .2
7k 8 . It 1 0 .0 15-0
75 9 .6 l i t . 8 15 .2
76 5 .2? 8 . 0 l i t .  3
77 i 8 . 2 8 . 8 1 2 .8
,78 « 7 -6 9 -6 l . l t
79 ' 9 . 6 1 5 .2 l i t . 7
8 0 8 .0 1 5 . 6 l l t . l t
8 1  ^ 8 . 2 8 . It 11 .2
82 6 . 0 9 .2 11.6
83 9 . 6 8 . It 11 .2
81t 9 .2 1 0 .0 l l t . l t
85 8 . 0 8 . 6 l it .I t
86 9 .2 1 0 .0 : l i t .  8
87 9 .2 9 - 0 1 1 .2
8 8 6 .It 7 .2 15 4
89 9 .6 9 .6 10.l t
90 j 9 . 6 1 0 .0 l 8 . l t
91 9 . 6 1 9 .2 l l t .7
92 9 .6
j
1 3 .6 1 7 .6
93 9 . 6 1 3 .6 1 0 .2
91): 9 . 2 , 9*8 10.i t
95 9 . 6 9 . 8 10.l t
H onrs % R i s e P . L.
12.i t 7 8 .0 t —
9 . 6 2 1 5 .0 t —
1 1 .2 ; 2 1 1 .0 t —
•r 81.0 t —
5 8 .5 t
—
1 75 .0 t —
«■ ; $ 6 .0 t
—
5 0 .0 t
58.3 t
—
_ 8 0 .8 t
—
- 3 6 .6
—
- 95.0 i t —
1 6 .6 i + —
5 6 . 0 1 t —
- 8 0 .0 ! + —
— 6 0 .0 t —
2 2 . 0 + —





- j 9 1 . 7 f —
- 5 8 .3 t -
- : 83 .3 t —
l t l . 6 — ; f
; 1 3 .0 + —
8 .3 t
—
Before A f te r
9 . 8 1 1 .6
8 .8 9 .2
7 ,6 7 .6
6 .1* 9 .2




8 .8  
1 5 .8  
1 6 .3
2 Hours
HIGH IN IT IA L  COUNTS
HIGH IN IT IA L  COUNTS
[Before A f t e r  1 Hour
j
1 1 1 6 ,0 1 0 .2 7 -1+
2 ■ 1 2 .6 6.1+ 6.1+
3 ! 13*2
i
8 . 6 9 . 6
I* | 1 8 .0t 1 3 . 6
9 .2
5 j 1 6 .8 7 . 6 7 .6
6 2 0 . i| 9 . 6 6 .0
7 1 1 8 .0\ 1 2 .0
2 0 .8
8 j 1 7 -U ll+.O 1 0 .8
9 j 2 1 .2 1 3 .6 18 .0
10 I 11.)+ 1 0 .0 1 2 .8
n
I
I lt+.o 10.1+ 10.1+
12 l!+.o 1 0 .8 1 5 .6
13 1 1 .2 1 0 .0 1 1 .6
1k ,  13*6 7 .0 8 .0
15 1 ll+.O
i
6 .8 6 .2
16 j 1 7 .0 ll+.O 13.O
17
O«00H 1 10.I+ 1 1 .8
Hours R ise  & F a l l P.
- -  5U t
- -  Li_6.6 0
- -  k o . o +
- -  2+8 • 8 —
- -  85-0 +
- -  6 0 .0 t
- t  1 6 .0 +
- -  3 8 .0 t
20.1+ -  3 6 .0 t
1 1 2 .3 t




- No change 1
- -  9 l + - o +
- -  5 3 .7 —
- -  2 8 .2 +
-  1+8.8 +
s  u L P H U R B A T H S
----- -
B efo re A f t e r 1 .Hour 2 Hours % R ise
1 8 Jj. 8 .8 1 0 .8 10 .i* 2 8 .5
2 8 . 8 8.1* 10.1* - 1 8 .2
3 9 -6 1 3 . 6 1 7 .6 12.1* 8 3 .3
k 6 .8 8 . 6 10 .6 - 5 6 .0
3 Q .k 1 0 .2 I t . 3 - 2 8 .5
6 7 -6 1 0 .0 10.1* - 37 .0
7 8 .8 9 . 6 ll*.o 9*2 60 .0
8 6 .8 9 . 6 1 0 .8 7 .6 l ^ . o
9 9 .2 1 0 .0 ll*.l* 9 .8 36 .5
10 7 -6 1 1 .2 12 .0 1 0 .0 98.O
n 1 0 .8 1 1 .0 12 .8 - I 8 . 5
12 1 0 .0 13 .)* ll*.l* - W . o  -
13 8 .0 1 1 .6 i ! * .o - 73-0
l k Q .k 9 .2 13 .6  : 9 . 6 6 2 .0
15 ? 3 -2 6.1+ *i
8 .8  : - 7 0 .0
16 9 .2
i
6 .0  I 1 1 .2 9 . 6 2 1 .7
17 6 . k 7 .2  1 1 3 .1* 10 .0 109.I1-
18 9 .6 ; 1 0 .0  !I | 18.1* |
- 9 1 . 6
19 9 . 0 ! 9 . 8• |
11 .2  . 10J4- 2l\. »k
20 6 .0 \ 7 . 8  I!
9 . 8  1 - 63 .3
21 8 .0
j , I
; 12.1* j 19 .2 12.ii- 9 0 .0
*~22/ -  —
....— ~
N O R M A L S
S U L P H U R  B A T H S .
N O R M  A L S.
Before
1-- -— ——-
;A f te r 1 Hour
%Rise & P a l l E.
1 6.8 7 .2 8.7 + 28 +
2 9 .6 8.1 8.1* ; -  13*3 t
3 6.8 6*o 6.6 No changej
t
k ; 8.)+ 9 .6 8.0 ; + H4..3 +
3 8.2 7*6 10.8 . 1 3 1 .7
6 8.0 8 .0 8 .8 + 1 0 .0 t
7 8 .8 I—
* O • o 8.0 + 1 3 .8
8 9 .6 9-2 9 .2 No change ; +
9 i 8 . 8 ; lo .o 10 .0 ■! + 1 3 .8 ; t
10 : 9 . 6 ! 9 . 2 8 .8 ' -  1 2 .6
t9
i i 8 . 0
i









Date of  Adm iss ion  7/ 9 /3 2
Date of  D ischarge  21/ 9 /3 2  ( a t  own r e q u e s t ) .  
Age. 57 y e a r s .  j
M a r r ie d .  |
O c c u p a t io n .  F i t t e r .  I
f
H i s t o r y  of I l l n e s s .  Three y e a r s  ago he had p a i n  i n  m usc le s  j
of  h a c k .  When he b e n t  down he had d i f f i c u l t y  i n  l|
s t r a i g h t e n i n g  h i m s e l f  b e c a u se  of p a i n  and s t i f f n e s s .  j
S in c e  t h e n  he had had p e r i o d i c a l  a t t a c k s .  In  June 1932  j 
he g o t  a s l i g h t  c h i l l  and th e n  go t  p a i n  and s t i f f n e s s  j.
i n  f e e t ,  k n e e s ,  i n t e r c o s t a l  m u s c l e s ,  and b a ck  o f  n e c k .  | j
P re v io u s  i l l n e s s e s .  P l e u r i s y ,  B r o n c h i t i s ,  N e p h r i t i s .  |
E x a m in a t io n .  Pa in  i n  i n t e r c o s t a l  m u s c l e s .  P a in  J
and s t i f f n e s s  i n  m usc les  o f  b a c k .
T r e a tm e n t .  Leuc ode s c e n t  lamp to  b a c k  and c h e s t
f o l l o w e d  by  m assage .  A l t e r n a t e  d a y s .
S u lp h u r  b a t h  -  a l t e r n a t e  d a y s .
He was g i v e n  a s a l i n e  s u l p h u r  b a t h  a t  t e m p e r a t u r e  o f  *j
100° F .  f o r  20 m i n u t e s .  I n s t e a d  of  s t o p p i n g  t a k i n g  h i s  
b lo o d  c oun t  a t  the  end o f  one h o u r  i t  was c a r r i e d  on  f o r  
f i v e  h o u r s  and d u r i n g  t h i s  p e r i o d  he  r e s t e d  and was g i v e n  
no f o o d .  T h is  e x p e r im e n t  was c a r r i e d  o u t  i n  o r d e r  t h a t  
the  d u r a t i o n  of  t h e  l e u c o c y t o s i s  c o u ld  be s e e n .  The |
e x p e r im e n t  was s to p p e d  a t  9 P*m. as  i t  was t h o u g h t  t h a t  \
t h e  p a t i e n t  was b e g in n in g  to  show s i g n s  o f  f a t i g u e .  J
B e fo re  B a th  A f t e r  B a th  1 Hour A f t e r  2 h o u rs  a f t e r  5 h r s  |
W.B.C. 8 . 14.
p a t i e n t 1 s 
T em pera tu re
10 .0  1 3 .2  1 5 .0  1 2 .0
1* Hours a f t e r  3 Hours a f t e r
11 .2  9*6 
Before  A f t e r  1 Hour a f t e r
9 8 .6 ° F .  9 9 . 8 ° p .  99° f .
At th e  end o f  the  b a t h  he was s w e a t in g  p r o f u s e l y  and 
t e m p e r a t u r e  was s l i g h t l y  i n c r e a s e d .  At th e  end of  t h e  h o u r  
i t  had f a l l e n  and he f e l t  q u i t e  c o o l .
Two days l a t e r  he was g i v e n  a f u r t h e r  s a l i n e  b a t h  a t  
th e  same t e m p e r a tu r e  and d u r a t i o n  o f  time bu t  I n s t e a d  of  
b r e a t h i n g  th e  a i r  from the  b a t h  house  and the  g a s e s  from the  
b a t h  he b r e a t h e d  a i r  from o u t s i d e  by means o f  an  a p p a r a t u s  
c o n s i s t i n g  o f  a mask to  which was a t t a c h e d  a lo n g  r u b b e r  t u b e .
R e s u l t .
Before  A f t e r  1 Hour a f t e r  2 Hours a f t e r  
w .B.C. 8 . 1). 9 . 6  1I4.8 1I4..2
At th e  end of a f o r t n i g h t  he went home a t  h i s  own 
r e q u e s t  as he f e l t  so w e l l ,  and did no t  r e q u i r e  f u r t h e r  
t r e a t m e n t .
RHEUMATOID ARTHRITIS.
P a t i e n t  No. 13187 .
Date  o f  Admission  2/ 8 /32  
Date o f  D isc h a rg e  5 / 9 / 3 2  
O c c u p a t io n .  T a i l o r .
Age. 27 y e a r s .
H i s t o r y  o f  I l l n e s s .  I n  S ep tem ber ,  1929* p a t i e n t  d e v e lo p e d  
p a i n  i n  s o l e s  of f e e t .  Next g o t  p a i n  i n  a n k le s  and 
k n e es  f o l lo w e d  by s w e l l i n g  and s t i f f n e s s .  G r a d u a l l y  
a l l  t h e  j o i n t s  of h i s  arms became s i m i l a r l y  a f f e c t e d .
He was i n  bed t e n  weeks a t  t h i s  t i m e .  He l o s t  
s t i f f n e s s  and p a in  i n  j o i n t s  th ro u g h  t ime and had no 
more t r o u b l e  u n t i l  F e b r u a r y ,  1932 when he f e l t  c o ld  
and s h i v e r y .  F o l lo w in g  t h i s  a l l  h i s  j o i n t s  became 
i n v o lv e d  w i t h  p a i n ,  s w e l l i n g  and s t i f f n e s s .
P re v io u s  I l l n e s s e s .  None.
E x a m in a t io n .  Ankles s w o l l e n  and p a i n f u l  on movement.
Mid p h a l a n g e a l  j o i n t s  of  f i n g e r s  s w o l l e n  and s t i f f  -  
t y p i c a l l y  s p i n d l e s h a p e d .  S h o u ld e r s  s t i f f  and marked 
c r e a k i n g  p r e s e n t .  P a t i e n t  e a s i l y  p e r s p i r e s  e s p e c i a l l y  
hands and f e e t .  Marked t e n d e r n e s s  o v e r  m e t a t a r s a l  
j o i n t s  of  f e e t .
T r e a tm e n t .  S u lp h u r  B a th  -  T em pera tu re  102°F -
20 m in u te s  d u r a t i o n .  A l t e r n a t e  d a y s .  B e r t h o l l e t  
t o  u p p e r  and lower e x t r e m i t i e s  -  a l t e r n a t e  d a y s .
E x p e r i m e n t a l  Su lphur  B a th .  T em pera tu re  102°F -  20 m i n u t e s .
One hour  a f t e r  h i s  b a t h  p a t i e n t  was s t i l l  s w e a t i n g  
p r o f u s e l y  b u t  t h e r e  was v e r y  l i t t l e  change  i n  h i s  w h i t e  




A f t e r
768 101 F
A f t e r  1 h o u r
On D ischarge  th e r e  was no m arked im provem en t.
FIBROS IT IS .
P a tien t No. I I 30I .
Date o f  Admission  21/ 9/ 3 2 .
Date p f  D isc h a rg e  19/ 10/ 3 2 .
O c c u p a t io n .  G a rd en e r .
Age. I4.8 y e a r s .
H i s t o r y  o f  I l l n e s s .  In  Septem ber  191 1^- be commenced h a v in g  
p a i n  i n  k n e e s ,  f e e t ,  s h o u l d e r ,  hands  and lumbar  r e g i o n  
o f  b a c k .  He was i n  bed  s i x  w eeks .  Three months 
l a t e r  f e l t  q u i t e  w e l l  a g a i n .  He has however b een  
g e t t i n g  p e r i o d i c a l  a t t a c k s  of  s l i g h t  p a i n  and o c c a s i o n a l  
s w e l l i n g  i n  hands and f e e t .  I n  F e b r u a r y ,  1932 , he g o t  
much worse  and p a i n  i n  hands s h o u l d e r s  and neck  became 
c o n t i n u o u s •
P r e v io u s  I l l n e s s e s ,  Quinsy  193 0 .
E x a m in a t io n .  Pa in  and s t i f f n e s s  i n  h a n d s ,  s h o u l d e r s
and lumbar r e g i o n  of b a ck .
T r e a tm e n t .  Vichy -  A l t e r n a t e  days -  20  m in u te s
d u r a t i o n .  Su lphur  B a th  -  T em pera tu re  102 F .  - 20 
m in u te s  d u r a t i o n  -  A l t e r n a t e  d a y s .  P a r a f f i n  wax t o  
hands -  a l t e r n a t e  d a y s .
E x p e r im e n ta l  B a th .  S u lp h u r  B a th  -  Tem pera tu re  100° F .  -  
20 m in u t e s .
R e s u l t  :
B e fo re  A f t e r  A f t e r  1 hour  A f t e r  2 Hou r s
W.B.C. 9 . 2 ” 10 .0  llf-.l). 9 . 8
Temp. 96.14. P 9 8 . U.°P 97°P
D ischarged much improved
INFECTIVE ARTHRITIS (D)
P a t i e n t  No. 10586.
Date of Adm ission  21/ 9/ 3 2 .
Date o f  D ischa rg e  1 9 / I O /3 2 .
O c cu p a t io n .  M iner .
Age. 49  y e a r s .
H i s t o r y  o f  I l l n e s s .  He d e v e lo p e d  p a i n  i n  r i g h t  t h i g h  and
l e g  on 2 5 t h  August ,  1930* L e f t  f o o t  a l s o  became a f f e c t e d .  
He g r a d u a l l y  became worse  and a l l  h i s  j o i n t s  were s w o l l e n  
and s t i f f .  He was a d m i t t e d  to  th e  Royal  I n f i r m a r y ,  
N e w c a s t l e ,  where he rem a ined  f o r  t h r e e  m o n th s .
I n  May, 1932 , he g o t  a c o ld  and f o l l o w i n g  t h i s  a l l  h i s  
j o i n t s  became s t i f f ,  p a i n f u l  and s w o l l e n  and he was i n
bed f o r  one month. P a t i e n t  now f e e l s  much b e t t e r  b u t
s t i l l  compla ins  of p a i n  c h i e f l y  i n  l e f t  f o o t  and r i g h t  
h e e l .
P r e v io u s  I l l n e s s e s .  None.
E x a m in a t io n .  p a in  and s t i f f n e s s  i n  l e f t  f o o t .
P a in  and t e n d e r n e s s  I n  b a l l  o f  r i g h t  h e e l .  No s w e l l i n g  
p r e s e n t .
F a e c e s  •
Colour  - n o rm al .  C o n s i s t e n c e  -  semi s o l i d
R e a c t i o n  -  A lk a l in e  Mucus+
Blood -  N i l  Puss -  n i l
S t r e p  F a e c a l i s . ( c )  8 0 . B. C o l i .  20
T r e a tm e n t .  S u lp h u r  Ba th  -  Tem pera tu re  102°F« -  20 m i n u t e s .  
A l t e r n a t e  d a y s .  B e r t h o l l e t  to  r i g h t  knee  and f e e t  
f o l l o w e d  by  massage t o  a n k le s  and f e e t .
o
E x p e r i m e n t a l  Su lphur  B a th  -  T em pera tu re  100  F .  -  20 m i n u t e s .  
B e fo re  A f t e r  A f t e r  1 h o u r  A f t e r  2 ho u rs
w .B .C .  8 . 8  9*6  9 . 2
Temp. 9 7 . 2°P 9 8 . 2°P 9 7 . 2°P
Condition on D ischarge, much improved.
P a tie n t  No. 12,204
Date o f  A dm iss ion  2/ 6/32  
Date o f  D isch a rge  20/ 6 /3 2  
O c c u p a t io n .  T a i l o r .
Age. 27 y e a r s .
H i s t o r y  of I l l n e s s .  In  Sep tem ber ,  1929,  p a t i e n t  d e v e lo p e d  
p a i n  i n  s o l e s  of f e e t .  He had no so re  t h r o a t  o r  
i n f l u e n z a  b e f o r e  i t .  Next p a i n  went  i n t o  a n k l e s ,  
k ne es  and g r a d u a l l y  a l l  h i s  j o i n t s .  i n  bed s i x  w eek s .  
B e t t e r  u n t i l  F e b r u a r y ,  1932 , when he g o t  c o ld  and t h e n  
g o t  p a i n  a g a i n  i n  a l l  h i s  j o i n t s .  Also  became s t i f f .
In  bed e i g h t  weeks .
He h as  b e e n  ab le  to go abou t  l a t e l y  b u t  a f t e r  two or  
t h r e e  h ours  h i s  knees  become v e r y  s t i f f  a g a i n .  He i s  
a l l  r i g h t  when he g e t s  up i n  th e  m orning  bu t  a f t e r  
w a lk in g  f o r  some t ime and t h e n  s i t t i n g  down a g a i n  h i s  
k n e es  q u i c k l y  become p a i n f u l  and s t i f f .  Once he has  
walked  a few s t e p s  a g a i n  th e  s t i f f n e s s  w ears  o f f  and he 
i s  a b l e  t o  walk q u i t e  f r e e l y .
E x a m in a t io n .  F l u i d  p r e s e n t  i n  knees  j o i n t s .  T i g h t e n i n g
o f  h a m s t r i n g  m u sc le s .  F i n g e r s  - mid p h a l a n g e a l  j o i n t s  
s p i n d l e  sh a p ed .  S h o u ld e r s  p a i n f u l  and s t i f f .
T r e a tm e n t .  Sulphur  B a th  -  T em pera tu re  102°F -  20  m i n u t e s ,
d u r a t i o n  -  A l t e r n a t e  d a y s .
Vichy  -  20 m in u te s .  A l t e r n a t e  d a y s .
R e s u l t  o f  E x p e r im e n ta l  B a th  a t  T em pera tu re  o f  102°F -  20  m in u te s
Before  
W.B.C. 1 2 .0
After A f t e r  1 h o u r
6.4 6 .4
On D ischarge, very l i t t l e  improved.
Gonorrhoeal A r t h r i t i s .
P a t i e n t  No. 12103 .
D ate  o f  A d m iss io n  5/ 5/ 3 2 . 
D a te  o f  D i s c h a r g e  9/ 6/ 3 2 . 
O c c u p a t io n .  Waste D e a l e r .  
Age. 51 y e a r s .
H i s t o r y  o f  I l l n e s s .  I n  December, 1931 , p a t i e n t  had an 
a t t a c k  o f  g o n o r r h o e a .  On 8 t h  J a n u a r y ,  1932 , he 
deve loped  p a in  i n  r i g h t  a n k le  and s w e l l i n g  o f  r i g h t  
f o o t .  P a in  l e f t  t h e r e  and went i n t o  r i g h t  s h o u l d e r ,  
t h e n  i n t o  h a n d s ,  and l a t e l y  b o t h  f e e t  have become 
i n v o l v e d .  On 2nd May, 1932 , w r i s t s  and knees  f l a r e d  
u p .  Has l o s t  w e i g h t .
P r e v io u s  I l l n e s s e s .  None.
E x a m in a t io n .  M e ta c a r p a l  j o i n t s  s w o l l e n .  Muscles
o f  hands v e ry  much w a s t e d .  Mid p h a l a n g e a l  j o i n t s  
s p i n d l e - s h a p e d .  Movements p o o r .  Knees ,  f l u i d  
p r e s e n t .  Very p a i n f u l  on movement.
F e e t  -  - f l a t - f o o t e d  w i t h  f e e t  v e r y  s w o l l e n .
P a t i e n t  i s  e x t r e m e ly  e m a c ia te d  and weak.
T r e a t m e n t .  Su lphur  B a th  -  T em p era tu re  102°F -
20 m inu te s  d u r a t i o n ,  on t h e  days n o t  h a v in g  P r o t e i n  
sho ck  or m assag e .
E ve ry  f i f t h  day g i v e n  P r o t e i n  shock  commencing w i t h  
50 m i l l i o n s  T .A.B. and i n c r e a s i n g  th e  dose  by  doub le  
e a c h  t i m e .
E x p e r i m e n t a l  Sulphur  B a th  -  102°F .  -  20 m inu tes  d u r a t i o n .
Su lphur  b a t h s  had t o  be  s topped  as  t h e y  were c a u s in g  
g r e a t  s t i f f e n i n g  o f  t h e  j o i n t s .
D ischarged . -  No improvement.
W.B.C
B e fo re
12.0
A ft  er  
6 .4
A f t e r  1 hour 
6 .4
S p o n d y l i t i s .
P a t i e n t  N o .  1 3 0 7 4 .
Date  o f  A dm iss ion  12/ 5/ 3 2 . 
Date  o f  D i s c h a r g e  9/ 6/ 3 2 . 
O c c u p a t io n .  B l a c k s m i t h .  
Age . 32 y e a r s  .
H i s t o r y  o f  I l l n e s s .  I n  1916 w h i le  i n  Army p a t i e n t
su d d e n ly  deve loped  p a i n  i n  l e f t  h i p  j o i n t .  Each  year  
i n  t h e  w in t e r  always had p e r i o d i c a l  a t t a c k  o f  p a in  i n  
t h i s  j o i n t .  The p a in  was never  t o o  a c u t e  t o  p r e v e n t  
him f rom  c a r r y i n g  o u t  h i s  w ork .  I n  J u n e ,  1 9 3 0 , he 
b e g a n  t o  g e t  p a in  a t  f o o t  o f  h i s  sp in e  and g r a d u a l l y  
i t  g o t  so  bad t h a t  he was u n a b le  t o  bend h i s  b a c k .
L a te r  s h o u ld e r s  became v e ry  p a i n f u l  and movements 
l i m i t e d .  He t h e n  g o t  p a i n  and s t i f f n e s s  o f  h i s  j a w s .  
F i n a l l y  a l l  j o i n t s  became a f f e c t e d .  His  c o n d i t i o n  has 
become worse as  t h e  r e s u l t  o f  g e t t i n g  h i s  t e e t h  o u t .
P r e v io u s  I l l n e s s e s .  None.
E x a m i n a t i o n .  Board l i k e  r i g i d i t y  o f  lumbar r e g i o n
o f  b a c k .  Sh o u lde rs  p a i n f u l  and u n a b le  t o  put  hands 
above h i s  h e a d .  F i n g e r s  -  m iddle  p h a l a n g e a l  j o i n t s  
s p i n d l e - s h a p e d  •
X ra y .  E v idence  o f  A r t h r i t i c  changes  a t  t h e
a r t i c u l a t i o n s  be tween  f i r s t  and second lumbar v e r t e b r a e  
w i t h  s m a l l  s p o n d y l i t i c  o u t g r o w t h s .
S a c r o - i l i a c  J o i n t s .  -  These  were r a t h e r  b l u r r e d  and i l l  
d e f i n e d .  These a p p e a ra n c e s  a r e  due t o  c h r o n i c  
i n f l a r a a t o r y  chan g es .
H i p s .  -  R i g h t ,  n o rm a l .  L e f t  showed a l i t t l e  p a t c h  o f
r a r e f a c t i o n  i n  t h e  upper p a r t  o f  a c e t a b u lu m .
C a r t i l a g e ,  norm al .
T r e a t m e n t .  S u lp h u r  b a t h  -  T em p era tu re  102°F -
20 m in u te s  d u r a t i o n .
P r o t e i n  shock (T .A .B .)  commencing w i t h  50 m i l l i o n s  and 
d o u b l in g  t h e  dose e v e r y  f i v e  d a y s .
The day  a f t e r  i n j e c t i o n  g i v e n  40  m in u te s  m assa g e .
The day a f t e r  a d m is s io n  g i v e n  an e x p e r i m e n t a l  b a t h  a t
t e m p e r a t u r e  102°F fo r  20 m i n u t e s .
B e fo re  
W.B.C. 1 6 . 6 " A f t e ru r n r 1 hour A f t e r— r z —
On d i s c h a r g e  movements o f  t h e  v a r i o u s  j o i n t s  i n c r e a s e d .  
No improvement.
T ubercu lar A r t h r i t i s .
P a t ie n t  No. 12,110.
Date o f  A dm iss ion  6 2 .
Date o f  D i sc h a rg e  2 32
O c c u p a t io n .  P l a s t e r e r .  
Age. 48 y e a r s .
H i s t o r y  o f  I l l n e s s .  I n  June 1931 ,  p a t i e n t  b e g a n  t o  have 
p a i n  i n  f e e t .  The p a i n  has  become much worse and 
p r e v e n t s  him from w a lk in g  much. Two months l a t e r  
p a i n  and s w e l l in g  commenced i n  h i s  hands and l e f t  
s h o u ld e r  .
*
P r e v io u s  I l l n e s s e s .  None.
E x a m in a t io n .  P a in  and s t i f f n e s s  on movements o f
s h o u l d e r s .  Knuckles  v e ry  s w o l l e n .  C re a k in g  i n  knee 
J o i n t s .  B o th  a n k le s  s t i f f .  Unable t o  f l e x  l e f t  
e lb ow .
Xray o f  l e f t  e lbow . Shows e v id e n c e  o f  p r a c t i c a l l y
com ple te  d i s o r g a n i s a t i o n  o f  t h e  j o i n t  w i th  a n k y l o s i s .
T r e a t m e n t .  Su lphur  B a th  -  T e m p e ra tu re  100°F f o r
20 m i n u t e s .  P a r a f f i n  Wax t o  hands and f e e t  a l lo w e d  
b y  m assage .
E x p e r i m e n t a l  B a t h .  -  S a l in e  su lp h u r  a t  t e m p e r a t u r e  o f  103°  





A f t e r
1 3 .4
A f t e r  1 hour 
1 4 .4
Temp. 101 °F 1 0 0 . 40P
P a t i e n t  was d i s c h a r g e d  w i t h , l e s s  s t i f f n e s s  and p a i n  
i n  s h o u l d e r s  and k n e e s .  A nk les  s t i l l  rem a ined  s t i f f
FIBROSTTIS •
P a tle n t  No . 12486.
Date  o f  A dm iss io n  10/ 8/ 3 2 . 
Date  o f  D i s c h a r g e  7/ 9/ 3 2 . 
O c c u p a t io n .  M in e r .
Age.  55 y e a r s .
H i s t o r y  o f  I l l n e s s .  When f i f t e e n  y e a r s  o f  age had a c u t e  
r h e u m a t i s m .  Had p a in  and s t i f f n e s s  i n  a l l  h i s  j o i n t s  
and was f o r  s i x  weeks .  S ince  t h e n  whenever t h e  
weathelrvwas damp he had a c h e s  and s t i f f n e s s  m o s t ly  
i n  s h o u l d e r s  and e lb o w s .  I n  F e b r u a r y ,  1932 , he was 
work ing  i n  a p i t  up t o  t h e  k n e es  i n  w a te r  . The p a i n  
g r a d u a l l y  came i n t o  s h o u l d e r s ,  e lb o w s ,  a n k le s  and k n e e s .  
L a t e r  t h e  muscles  became s t i f f .
P r e v io u s  i l l n e s s e s .  Typhoid  Fever  20 y e a r s  a g o .
E x a m in a t io n .  Movements o f  s h o u l d e r s ,  e lb o w s ,
a n k le s  and knees  p a i n f u l  and s t i f f .
T r e a t m e n t .  Su lphur  B a th  - T e m p e ra tu re  100° -  20
m in u te s  d u r a t i o n .  A l t e r n a t e  d a y s .  V ichy .  A l t e r n a t e  
d a y s .
Given  e x p e r i m e n t a l  s a l i n e  su lp h u r  b a t h  a t  100° fo r  20 m i n u t e s .
T h ere  was no marked i n c r e a s e  o f  t e m p e r a t u r e  a l t h o u g h  
p a t i e n t  had a se v e re  s w e a t .
Discharged much improved.
B e fo re
W.B.C. 8 .0
Temp. 9 6 . 4 °F
A f t e r
11.6
9 8 . 4 ^
A f t e r  1 hour
1 4 .0  
98 °F
RHEUMATOID A RTH RITIS.
P a t i e n t  N o . , 1 2 5 7 9 .
Date  of  Admiss ion  30/ 8/ 3 2 .
Date o f  D i sc h a rg e  20/ 9/ 3 2 .
O c c u p a t io n .  E n g i n e e r .
Age.  41  y e a r s .
H i s t o r y  o f  I l l n e s s .  I n  November 1921 ,  p a t i e n t  s u d d e n ly  
d eve loped  p a in  and s t i f f n e s s  i n  h i s  s h o u l d e r s ,  a n k l e s ,  
and k n e e s .  He f e l t  q u i t e  w e l l  p r e v i o u s l y  t o  t h i s  
i l l n e s s .  He was s i x  weeks i n  b e d .  S ince  t h e n  he has 
had p e r i o d i c a l  a t t a c k s  a f f e c t i n g  d i f f e r e n t  j o i n t s .
I n  A p r i l ,  1932 , h i s  r i g h t  knee  became p a i n f u l  and 
o c c a s i o n a l l y  gave way under  h im .  P a t i e n t  t h e n  n o t i c e d  
t h a t  t h i s  knee was s w o l l e n .  One week l a t e r  h i s  
s h o u l d e r s ,  a n k le s  and f e e t  became p a i n f u l  and s t i f f .
P r e v io u s  I l l n e s s e s .  None.
E x a m i n a t i o n .  R i g h t  knee p a i n f u l  and s w o l l e n  -  f l u i d
o b v ’ o u s l y  p r e s e n t .  A nk le s  p a i n f u l  and s t i f f  i n  
movement.  Shoulder  j o i n t s  -  movement g o o d ,  b u t  p a i n f u l  
on a b d u c t i o n .
T r e a t m e n t .  Su lphur  B a th  -  T em p era tu re  102°  -
d u r a t i o n  20 minutes  a l t e r n a t e  d a y s .  D ia the rm y  t o  t h e  
r i g h t  knee -  20 m in u te s  -  a l t e r n a t e  d a y s .
E x p e r i m e n t a l  B a th  -  T em pera tu re  100
B e f o re  A f t e r  A f t e r  1 hour
W.B.C. 6 .4  7 *2^
Temp. 9 7 . 4 °F 9 8 . 2°F
1 3 .4
99°F
D u r a t i o n  20 m i n u t e s .  
A f t e r  2 hour s
10.0
5/ 9/ 3 2 . Legs a l i t t l e  b e t t e r .  S h o u ld e r s  and elbows 
a c h i n g .  T rea tm en t  c o n t i n u e d .
12/ 9/ 3 2 . G e n e r a l  c o n d i t i o n  im p ro ved .  Movement i n
s h o u ld e r s  normal  and t h e  c o n d i t i o n  o f  r i g h t  knee 
much b e t t e r  and no s w e l l i n g  p r e s e n t .
19/ 9/ 3 2 . C o n d i t i o n  im proved .  P a t i e n t  d i s c h a r g e d .
INFECTIVE ARTHRITIS (D)
P a t i e n t  No. 12659 .
Date o f  A dm iss ion  15/ 9/ 3 2 .
Date o f  D isc h a rg e  13/ 10/ 3 2 .
O c c u p a t io n .  G a l v a n i s e r .
Age. 55 y e a r s .
H i s t o r y  o f  I l l n e s s .  H i s t o r y  o f  Rheumatism f o r  seven  y e a r s .
I n  September 1925 , p a t i e n t  d ev e lo p ed  p a i n  i n  k n e e s ,  
and g r a d u a l l y  a l l  h i s  j o i n t s  became a f f e c t e d  I n  t h i s  
way. He had t o  be  o f f  work f o r  t h r e e  months and a t  
t h e  end o f  t h a t  t im e  he r e t u r n e d ,  h av ing  c o m p l e t e ly  
r e c o v e r e d  from h i s  a t t a c k .  S ince  t h e n  he has  had 
s l i g h t  a t t a c k s  p e r i o d i c a l l y  a f f e c t i n g  m o s t ly  h i s  k n e e s .
I n  O c t o b e r ,  1931 he had I n f l u e n z a  and had t o  go t o  b e d .  
While  c o n v a l e s c i n g  from t h i s  t e n  days  l a t e r  h i s  a n k l e s ,  
k n e e s ,  h i p s ,  e lbows and s h o u l d e r s  became p a i n f u l  and 
s t i f f .
P r e v io u s  I l l n e s s e s .  None.
E x a m i n a t i o n .  C r e p i t u s  i n  r i g h t  knee -  s l i g h t  i n
w r i s t s  -  r i g h t  a n k le  s w o l l e n  and 
r i g h t  f o o t  f l a t .  D e n t a l  r e p o r t .
T here  i s  c o n s i d e r a b l e  g i n g i v i t i s  
and a l v e o l a l  a b s o r p t i o n .  A c l e a r a n c e  
i s  i n d i c a t e d ,  b u t  p a t i e n t  d e c l i n e s  t o  
c o n s id e r  i t .
U r ine  c u l t u r e .  S t e r i l e  -  48 h o u r s .  
F a e c e s .  Colour -  n o rm a l :  R e - a c t i o n -
A l k a l i n e :  C o n s i s t e n c e  -  Formed:
Mucus -  N i l :  Pus -  N i l :  Blood -  N i l .
E x c e s s i v e  u n d i g e s t e d  food -  N i l :
CULTURE -  B C o l l  90$  S t r e p .  F a e c k l i s  
(a)  10$
T re a tm e n t  • B e r t h o l l e t  -  upper  e x t r e m i t i e s  and
r i g h t  l e g  -  20 m i n u t e s ,  a l t e r n a t e  d a y s .  
Massage -  f e e t  a n k l e s  hands and w r i s t s .  
Su lphur  b a t h  -  20 m in u te s  -  Temp. 100°F 
a l t e r n a t e  d a y s .
E x p e r i m e n t a l  B a t h : -
B e f o r e  A f t e r  A f t e r  1 Hour A f t e r  2 Hours
W.B.C. 8 . 8  13 .6  1 3 .2  1 0 .4
Temp. 9 7 . 8 °F 9 9 . 8 °F 9 9 . 3 °F
On D i s c h a r g e ,  im proved .
INFECT IVE (D)
JP a tien t N o. 1 3 ,0 5 5 .
D a te  o f  A dm iss io n  12/ 5/ 3 2 . 
B a te  of  D i s c h a r g e  8/ 6/ 3 2 . 
O c c u p a t io n .  T e a c h e r .
Age.  34 y e a r s .
H i s t o r y  o f  I l l n e s s .  I n  O c t o b e r ,  1926 , p a t i e n t  had a
s e p t i c  t h r o a t  f o r  one week .  He went t o  work b u t  one 
n i g h t  he f e l t  f e v e r i s h  and g r a d u a l l y  a l l  h i s  j o i n t s  
became p a i n f u l  and s t i f f .  He had a v e ry  h ig h  
t e m p e r a t u r e .  I n  March,  1932 ,  he had i n f l u e n z a  f o r  a 
f o r t n i g h t .  He t h e n  went b a c k  t o  work b u t  d e v e lop ed  
p a i n  and s t i f f n e s s  o f  v a r i o u s  j o i n t s  o f  arms and l e g s .
P re v io u s  I l l n e s s e s .  Acute  t o n s i l l i t i s ,  3 t i m e s .
E x a m i n a t i o n .  P a in  and s t i f f n e s s  o f  a n k l e s ,  k n e e s ,
s h o u l d e r s  and e lb o w s .  K nuck les  s w o l l e n .  C re a k in g  
and p a in  i n  c a r p a l  b o n e s .  F u s i fo r m  s w e l l i n g  o f  
f i n g e r s  a t  j u n c t i o n  o f  f i r s t  and second P h a l a n g e a l  
j o i n t s .  Muscles o f  hands w a s t e d .  T o n s i l s  e n l a r g e d  
and i n f l a m e d .  U n h e a l th y  a p p e a r a n c e .
T r e a t m e n t .  At weekly  i n t e r v a l s  g i v e n  F r o t e i n
Shock i n j e c t i o n  commencing w i t h  50 m i l l i o n s ,  and t h e n  
d o u b l in g  th e  dose e ac h  t i m e .
The day  a f t e r  i n j e c t i o n  g i v e n  a g e n e r a l  m assa g e .
The r e m a in in g  days o f  t h e  week g i v e n  s u lp h u r  b a t h s  a t  
t e m p e r a t u r e  o f  102°F -  20 m in u te s  d u r a t i o n .
E x p e r i m e n t a l  Su lphur  B a t h .  Temp. 102°
T h i s  p a t  l e n t *  s c o n d i t i o n  improved b u t  t h e  c o n d i t i o n  
o f  hands remained u n c h an ged .  He r e f u s e d  t o  have  h i s  
t o n s i l s  out  i n  h o s p i t a l  and a r r a n g e d  t o  have  t h i s  done 
a t  home.
B e f o re
W.B.C. 8 . 8
Temp. 97°F
A f t e r
10.6 
101 °F




P a tle n t  No . 12644.
D ate  o f  A dm iss ion  13/ 9/ 3 2 .
Date  o f  D i s c h a r g e  4/ 10/ 3 2 . 
O c c u p a t io n .  Dom est ic  S e r v a n t .  
Age.  35  y e a r s .
H i s t o r y  o f  I l l n e s s .  Ten y e a r s  ago had a c u t e  r h e u m a t i s m .
A l l  h e r  j o i n t s  becan© a f f e c t e d .  They were p a i n f u l ,  
s t i f f  and s w o l l e n .  I n  bed f o r  8 w eek s .  For some 
t im e  a f t e r  f e l t  l e g s  weak and movements o f  j o i n t s  l i m i t e d .  
T h i s  c o n d i t i o n  g r a d u a l l y  d i s a p p e a r e d .  S in ce  t h i s  has  
had p e r i o d i c a l  s u b a c u te  a t t a c k s  which a lw ays  k e p t  her  
i n  bed f o r  a b o u t  a f o r t n i g h t .  I n  J a n u a r y  1 9 3 2 ,  had a 
co ld  t h r o u g h  g e t t i n g  a w e e t in g  w i t h  r a i n .  Developed 
p a i n  and s t i f f n e s s  i n  j o i n t s  once a g a i n .
P r e v io u s  I l l n o s s e s .  Asthma.
E x a m i n a t i o n .  She was of  poor n u t r i t i o n  and p a l e  i n
c o l o u r .  Movements o f  a n k le s  and kn e es  f a i r l y  f r e e  
b u t  no c re a k in g  made o u t .  S h o u ld e r s  p a i n f u l .
T r e a t m e n t .  Su lphur  B a th  -  T e m p e ra tu re  102°  -
20 m i n u t e s .  A l t e r n a t e  d a y s .  Mud packs  t o  k n e e s .
E x p e r i m e n t a l  B a th  -  T em p era tu re  100°  D u r a t i o n  20 m i n u t e s .
On 1 9 . 9 .3 2  she complained o f  p a i n  i n  h i p s .  Ordered  
t o  c o n t i n u e  w i t h  su lp h u r  b a t h s  and t o  have t h i s  
fo l lo w ed  b y  tw e n ty  m in u te s  massage t o  s h o u l d e r s  and 
lumbar r e g i o n .
On 2 6 . 9 . 3 2 . C o n d i t i o n  o f  k n e e s  s p l e n d i d .  S t i l l  
has  p a i n  i n  s h o u l d e r s .
B e fo re
9 .2
98 °F
A f t e r
10.8
A f to r  1 Hour
1 4 .8  1 2 .0
101°FTemp. 10X°P
On 3 . 1 0 . 3 2 . D i sc h a rg e d  v e r y  much b e t t e r .
FIBROSE? IS.
P a tien t No. 13,004.
Date o f  A dm iss ion  30/ 11/ 3 2 . 
Da te  o f  D i s c h a r g e  14/ 12/ 3 2 . 
O c c u p a t io n .  M ine r .
Age • 38 year  s .
M a r r i e d .
H i s t o r y  o f  I l l n e s s .  Four y e a r s  ago commenced h av in g  p a in  
and s t i f f n e s s  o f  n e c k .  One week l a t e r  he had p a i n  
i n  s h o u l d e r s  and round a b ou t  t h e  v a r i o u s  j o i n t s  o f  a rm s .  
He became q u i t e  w e l l  and had no r e c u r r e n c e  o f  symptoms 
u n t i l  September 1932 , when he a g a i n  g o t  p a i n  i n  n e c k ,  
s h o u l d e r s ,  and a rm s .  P r e v io u s  t o  t h i s  he had a  s l i g h t  
co ld  •
P r e v io u s  i l l n e s s e s .  None.
E x a m i n a t i o n .  S l i g h t  p a i n  and marked s t i f f n e s s  i n
m usc les  o f  n e c k ,  s h o u l d e r s  and e lbow j o i n t s .
T r e a t m e n t .  L euco d escen t  lamp t o  c e r v i c a l  r e g i o n
o f  n e c k .  A l t e r n a t e  d a y s .
S u lphur  s a l i n e  b a t h  -  a l t e r n a t e  d a y s .
o
Given  su lp h u r  b a t h  a t  T em p era tu re  102  . D u r a t i o n  
20 m i n u t e s .
He a l s o  b e n e f i t e d  f rom  t h e  b a t h  and i t  w i l l  be 
n o t i c e d  t h a t  a t  t h e  c o m p le t io n  o f  t h e  b a t h  h i s  
t e m p e r a t u r e  was 102 . 2 °F .  One hour a f t e r w a r d s  
i t  was 100*8^F.
He was d ischarged w ith  the  c o n d it io n  improved.
B efo re  
W.B.C. 6 . 8
Temp. 9 9 . 4 °F
A f t e r
11.0
1 Hour A f t e r
1 4 .8
100 ,8 ° F1 0 2 . 2 °F
r& zjaar: j» t .
-erf l a m i a s  j .w  %&/ ij_/ h >..
><atfc &? lJxhf*tiSkXjyb 14/ l 2/ b 2 .
O c c u p a t io n .  T a i l o r  ^ A c n i n i s ^ .
Age.  49 ye&xs.
H i s t o r y  o f  I l l n e s s .  T i l ls  p a t i e n t  was i n  t - I s  Losp i tsO
from  24/ 1 0 /2 9  f o r  m e  months A t  t h a t  t im e  cotapifeinoc 
o f  ha Ting p a i n  I n  b a c k  ©f n e c k  and sh o u ld e r  # ,  
and r i g h t  h ip *  5 e was i n  l ^ e d s  I n f i r m a r y  one month 
p r e v i o u s  t o  t h i s  w i t h  symptoms. A f t e r  t r a a t i s o n t
f o r  t h r e e  weeks here he r e t u r n e d  home and had no r e t u r n  
o f  symptoms u n t i l  October 1932 ,  when he g o t  a  c h i l l  
fo l lo w e d  b y  p a in  I n  c e r v i c a l  r e g i o n  o f  b a c k  and s h o u l d e r s
E x a m i n a t i o n .  P a i n f u l  f i b r o u s  n o d u le s  p r e s e n t  In  m u sc le s
o f  b a c k  and neck# S t i f f n e s s  and s l i g h t  p a i n  i n  sh o u ld e r  
and neck#
T r e a t m e n t .  L eucodescen t  lamp t o  neck  and s h o u l d e r s ,
a l t e r n a t e  d a y s .  Su lphur  B a th  -  102°  -  20 m in u te s  -  
a l t e r n a t e  d a y s .  Given s u l p h u r  b a t h  day  a f t e r  a d m i s s io n  
a t  t e m p e r a t u r e  o f  102°P f o r  20 m in u te s#
B e f o re  A f te r  A f t e r  1 Hour A f t e r  2 Hours
W.B.O. 9 .6  13*6 1 7 .6  12#4
Two days  l a t e r  an  h o u r l y  w h i t e  b lood  c e l l  c oun t  was d o n e .  
He was a l low ed  t o  t a k e  h i s  food and e x e r c i s e  i n  m o rn in g .  
At 1 2 .3 0  p .m .  he had l u n c h  and t h e n  r e s t e d  u n t i l  t h e  
t im e  o f  h i s  b a t h  a t  2 .1 0  p .m._____________ _________________
Time
White B l o o d y - —  
C o u n t . ^
7 .2 5  a .m . 6 . 8
Given  su lp h u r  w a te r  10 o z a .
8 .5 6 .0
8 .2 5 1 0 .8
B r e a k f a s t
9 .2 5 7 .8
1 0 .2 5 8 .4
11 Given  Magnesia  Water  10 o z s .
1 1 .25 1 0 .4
12 .2 5  p .m. 1 2 .8
Lunch fo l lo w e d  b y  r e s t
1 .2 5 1 0 .0
2 .5 6 . 8 S u lph u r  B a th
. 2 .2 5 9 .2
3 .2 5 13 .8 One hour  a f t e r  s u l p h u r  b a t h
4 .2 5 1 1 .6
I t  w i l l  be  no ted  t h a t  t h e r e  i a  a  g r e a t  
v a r i a t i o n  i n  th e  h o u r l y  coun t  which i s  e x a g g e r a t e d  
when g i v e n  th e  u s u a l  w a t e r s  and e x e r c i s e .  I t  i s  a l s o  
n o t i c e a b l e  t h a t  when p a t i e n t  was r e s t e d  a f t e r  l u n c h  
t h e r e  was a g r a d u a l  f a l l  i n  t h e  w h i te  c e l l s .  
Im m e d ia te ly  a f t e r  h i a  b a t h  t h e r e  had b e e n  an  i n c r e a s e  
which  was very  marked a t  t h e  end of  one h o u r .
T h i s  p a t i e n t  was d i s c h a r g e d  ve ry  much improved
F I B H C S m S
P a t ie n t  No. 11*004.
D ate  o f  A d m iss io n  7/ 9 /3 2  
P a t e  o f  D i s c h a r g e  G / l C / 3 2 . 
O c c u p a t io n .  H i n e r .
Ago. 32 y e a r s .
H i s t o r y  o f  I l l n e s s .  I n  1924 had s l i g h t  a t t a c k  o f  p a i n  in  
lumbar r e g i o n  o f  b a c k  e x t e n d i n g  i n t o  r i g h t  s i d e .  At 
t h i s  t im e  was o f f  work f o r  s i x  w eek s .  I n  J a n u a r y ,  1931 ,  
he had a r e t u r n  o f  t h e  above c o n d i t i o n .  He was g i v e n  
P r o t e i n  shock  i n j e c t i o n s  a t  S t*  James H o s p i t a l ,  L e e d s ,  
b u t  f e l t  no b e t t e r  and was s e n t  t o  H a r r o g a t e .  Ho 
change i n  h i s  c o n d i t i o n  on d i s c h a r g e .
I n  A u g u s t ,  1932 , he was a g a i n  a d m i t t e d  w i t h  p a i n  i n  
lumbar r e g i o n  e x te n d in g  i n t o  r i g h t  t h i g h .  He s t a t e s  
t h a t  p a i n  has g o t  much worse  d u r in g  l a s t  s i x  months 
and i s  a f f e c t e d  by  movement.
P r e v i o u s  I l l n e s s e s .  Hone.
Xray o f  Lumbo s a c r a l  r e g i o n .
The p o s t e r i o r  a r c h e s  o f  t h e  f o u r t h  and f i f t h  lumbar 
a r e  b o t h  c o n g e n i t a l l y  n a r ro w er  t h a n  u s u a l .  No 
a r t h r i t i c  changes s e e n  i n  l u m b o - s a c r a l  j o i n t s  or i n  
r i g h t  h i p  j o i n t .
T r e a t m e n t .  Su lphur  B a th  -  T e m p e ra tu re  100°F -
20 m in u te s  -  a l t e r n a t e  d a y s .  L eu c o d esce n t  lamp t o  
lumbar r e g i o n  o f  b a c k  fo l lo w e d  by  m a s sa g e .




A f t e r A f t e r  1 Hour
9 .6
98 . 8 °F
10.8 
98 ° F .
D isc h a rg e d  improved and w i t h  l e s s  p a i n  i n  lumbar 
r e g i o n .
INFECTIVE ARTHRITIS.
P a tie n t  No* Thompson.
B ate  o f  A dm iss ion  21/ 9/ 3 2 . 
Date  o f  D i s c h a r g e  19/ 10 /3 2  
O c c u p a t io n .  T a i l o r .
Age. 41  y e a r s .
M a r r i e d .
H i s t o r y  o f  I l l n e s s .  Three  y e a r s  ago  he n o t i c e d  t h a t  t h e  
g r e a t  t o e  o f  h i s  l e f t  f o o t  wa3 s w e l l i n g  as  n i g h t  came 
o n .  I t  became r e d ,  and t h e  s k i n  was s h i n y .  He t h e n  
g o t  p a i n  i n  th e  t a r s a l  j o i n t s  o f  t h e  g r e a t  t o e .  He
had f i n a l l y  t o  go t o  b e d .  One month l a t e r  be got  
b e t t e r  and resumed h i s  work .  S in c e  t h e n  he has  had 
p e r i o d i c a l  a t t a c k s  and e ac h  one has  b e e n  b r o u g h t  i n  w i t h  
a r i g o r  and i n c r e a s e  i n  t e m p e r a t u r e .  As he became 
c r i p p l e d  and h i s  c o n d i t i o n  was g e t t i n g  worse ho was 
a d m i t te d  t o  Leeds I n f i r m a r y .  There  e v e r y  i n v e s t i g a t i o n  
was c a r r i e d  o u t .  Blood Count Norm al .  U r in e  and 
f a e c e s  c u l t u r e  n o rm al .  T o n s i l s  and a d e n o id s  h e a l t h y .  
Blood u r e a  n o rm al .
F i n a l l y  s e n t  t o  H a r ro g a te  f o r  t r e a t m e n t  and i n v e s t i g a t i o n .
E x a m i n a t i o n .  S l i g h t  s w e l l i n g  o f  l a r g e  t o e  o f  l e f t  f o o t
and c r e a k in g  o f  j o i n t s  o f  f o o t  and a n k l e s .  P a in  and 
s t i f f n e s s  i n  b o t h  s h o u l d e r s .
o
T r e a t m e n t .  Sulphur B a th  -  T e m p e ra tu re  102 F -  20 m inu te s
d u r a t i o n  -  a l t e r n a t e  d a y s .  B e r t h o l l e t  t o  f e e t  fo l lo w e d  
by  m assage .
R e s u l t  o f  E x p e r im e n ta l  Su lphur  B a th  -  20 m in u te s  -  T e m p e r a tu r e  
102° P .
His  w h i t e  c e l l  count  was done e a c h  day f o r  one week 
and a lw ays  a t  10 a .m .  The f o l l o w i n g  were t h e  r e s u l t s : -
8 . 8  10 .0  9 .6  8 . 2  9 .4  1 2 .0
On t h e  day o f  t h e  count  o f  12000  he com pla ined  o f  s l i g h t  
p a i n  a g a in  I n  g r e a t  t o e .  The f o l l o w i n g  day  he was 
g i v e n  a su lp h u r  b a t h  and h i s  w h i t e  c e l l  coun t  p r e v i o u s  
t o  b a t h  had i n c r e a s e d  t o  13400  -  
R e s u l t : -
B e fo re  A f t e r  A f t e r  1 Hour
W.B.C. 1 3 .4  1 6 .8  1 9 .0
B e fo re
W.B.C. 9 .6
A f t e r
1 5 .2
A f t e r  1 Hour
1 4 .7
Two/
Two days l a t e r  t h e  g r e a t  t o e  was ve ry  s w o l l e n  
and had a l l  t h e  a p p e a ra n c e s  o f  a gou t  c o n d i t i o n .  
A ga in  g iv e n  a 3u lp h u r  b a t h .
Re s u L t :
E efo r  e A f t e r  A f t e r  1 Hour
W.B.C. 1 7 .4  1 4 .0  1 0 .8
I t  w i l l  be  n o t i c e d  t h a t  p r e v i o u s  t o  b a t h  he had a 
marked l e u c o c y t o s l s  and a t  t h e  end of  th e  b a t h  w h i t e  
c e l l  count  had f a l l e n  from 17400 t o  10800.
On D i s c h a r g e  t h e  c o n d i t i o n  of  s h o u l d e r s  had improved 
b u t  t h e  f o o t  c o n d i t i o n  rem ained  un changed .
CONVALESCENT RHFtTMAT ISM .
P a t l e n t  No * 13221.
Date o f  Admiss ion  9 / 3 / 3 3 .
Date o f  D i s c h a r g e  3 / 4 / 3 3 .
O c c u p a t io n .  T y p i s t .
Age. 18 y e a r s .
H i s t o r y  o f  I l l n e s s .  I n  December 1931 she d ev e lo p ed  a
s e v e r e  co ld  In  t h e  h e a d .  She rem ained  i n  t h e  house  
fo r  one week. She t h e n  commenced her  work a g a i n  
b u t  g o t  a soak ing  w i t h  r a i n .  The f o l l o w i n g  day she 
f e l t  f e v e r e d  and her j o i n t s  s t i f f .  G r a d u a l l y  a l l  
became p a i n f u l  and she was I n  bed s i x  w eek s .
P r e v i o u s  I l l n e s s e s .  None.
E x a m i n a t i o n .  J o i n t s  no rm al  i n  a p p e a r a n c e .  S l i g h t
s t i f f n e s s  on movement o f  s h o u l d e r s  and k n e e s .
T r e a t m e n t .  Vichy -  a l t e r n a t e  days -  20 m i n u t e s .
S u lphur  B a t h .  T em pera tu re  102°F -  20 m in u te s  d u r a t i o n  -  
a l t e r n a t e  d a y s .
I t  was d e c id e d  t o  f i n d  out t h e  v a r i a t i o n  o f  he r  w h i t e  
c e l l  count  from hour t o  hour f o r  two days b e f o r e  g i v i n g  
her  a su lp h u r  b a t h .
1 0 t h  March: -
9 .1 5  a .m . 10 .15 1 1 .1 5 1 2 .1 5 p .m . 2 . 1 5 . 3 . 1 5 . 4 . 1 5 .
8 .4 8 .0 8 . 0 * 8 . 8 9 . 8 8 . 8 8 . 6
1 1 t h  March
9 .3 0  a .m . 10.30 11.30 12 .3 0 p . ra . 2 . 0 . 3 . 0 . 4 . 0 .
6 . 0 8 .0 8 . 0 9 . 0 8 . 0 8 . 4 9 . 2
On 1 3 t h  March, she was g i v e n  a s u l p h u r  b a t h  a t  T e m p e ra tu re  
o f  1 02°F .  D u r a t i o n  20 m i n u t e s .
B e fo re  A f t e r  1 Hour A f t e r  2 Hours 3 Hours 4 Hours
W.B.C. 6 . 4  9 .2  1 5 .8  1 1 .0  1 2 .0  1 0 .5
1 4 t h  March. Again g i v e n  a s u lp h u r  b a t h  a s  p r e v i o u s l y .
B e fo re  A f t e r  1 Hour A f t e r  2 Hours 5 Hours  4 Hours
W.B.C. 8 . 0  10 .8  1 3 .4  10*4 1 0 .4  10 .0 .
At t h i s  p o i n t  th e  e x p e r im e n t  had t o  be s to p p e d  a s  p a t i e n t  
had t o  see  th e  T h r o a t  S p e c i a l i s t  and became r a t h e r  n e r v o u s .
2 1 s t  March. T o n s i l s  rem oved .
On D i s c h a r g e .  V e ry  m uch  I m p r o v e d .
F I B R O S I T IS .
P a t i e n t  No . ^ 1 3 2 2 2 .
Date o f  A dm iss ion  8 / 3 / 3 3 .
Date of  D i s c h a r g e  9 / 4 / 3 3 .
O c c u p a t io n .  Miner 
Age. 21 y e a r s .
H i s t o r y  of  I l l n e s s .  For s i x  months p a t i e n t  has  b e en  h a v in g  
f l e e t i n g  p a in s  i n  v a r i o u s  j o i n t s  i n  h i s  b o d y .  L a t e l y  
t h e  p a i n  has become v e ry  s e v e r e  i n  th e  m u s c le s  o f  h i s  
b a c k  and when he bends down he has g r e a t  d i f f i c u l t y  
i n  s t r a i g h t e n i n g  h i m s e l f  a g a i n .
P r e v io u s  I l l n e s s e s .  None.
E x a m in a t io n .  He i s  p a l e ,  t h i n  and a m a c i a t e d .
J o i n t s  norm al  i n  a p p e a r a n c e ,  b u t  s t i f f n e s s  i n  k n e e ,  and 
s h o u l d e r s .  Lumbar m usc les  t e n d e r .  Nodules  p r e s e n t .
The day  a f t e r  a d m is s io n  h i s  h o u r l y  w h i te  c e l l  count  
was done e x c e p t  f o r  t h e  two l u n c h  h o u r s .
9 t h  March,  1933 .
9 . a .m .  10. 1 1 . 12 noon . 2 p .m .  3 . ± .
W.B.C. 8 . 4  7 .6 8 . 2 9 .6 8 . 8  9 . 2 8 . 4
1 0 th  March.  1933 .
9 a .m .  10 . 1 1 . 12 n oo n . 2 p .m . 3 . 4 .
9 .6  8 .0 8 . 8 8 . 4 1 0 .0  1 2 .0 1 0 .8
At t h r e e  o ’c lo c k he fe  I t f a i n t n e s s and n a u s e a •
On 1 1 t h  March,  1933,  g i v e n  a su lp h u r  b a t h  -  T em p era tu re  102°F -  
20 m inu te s  d u r a t i o n .
B e f o re  A f te r  1 Hour 2 Hours 3 Hours 4 h r a . 5 hr a
W.B.C. 7*6 8*8 1 0 .4  1 6 .3  1 8 .0  1 6 .8  1 1 .8
On 1 2 t h  March a g a i n  g i v e n  a s u lp h u r  b a t h  w i t h  c o n d i t i o n s  s t a t e d  
a b o v e .
B e f o re  A f t e r  1 Hour 2 Hours 5 Hour3 4 Hours
W.B.C. 1 3 .0  13 .6  1 2 .0  1 2 .0  1 3 .6  1 4 .4
On t h i s  day he compla ined  o f  b e i n g  v e ry  s t i i f  and a l l  
h i s  j o i n t s  ve ry  p a i n f u l .
On d i s c h a r g e  -  i m p r o v e d .
INFECTIVE ARTHRITIS INDETERMINATE.
P a t i e n t  No. 12646.
Date o f  Adm iss ion  1 4 / 9 / 3 2 .
Date  o f  D i s c h a r g e  1 2 / 1 0 / 3 2 .
O c c u p a t io n .  M u s ic i a n .
Age. 42 y e a r s .
H i s t o r y  o f  I l l n e s s .  I n  November 1930,  he d eve loped  p a i n  
and s t i f f n e s s  o f  m u sc le s  o f  n eck  and s h o u l d e r s .
Ordered  t o  b e d 'b y  h i s  d o c to r  and g r a d u a l l y  a l l  h i s  
j o i n t s  became p a i n f u l ,  s t i f f  and s w o l l e n .  He was 
and remained i n  bed fo r  t h r e e  m onths .  He g o t  
q u i t e  w e l l  b u t  had a r e l a p s e  i n  November 1931.  S in ce  
t h e n  he has  had p a i n  and s t i f f n e s s  i n  k n e e s ,  hands 
and w r i s t s .
P r e v io u s  I l l n e s s e s .  None.
E x a m i n a t i o n .  Knees p a i n f u l  and s w o l l e n .  F i n g e r s
s p i n d l e - s h a p e d .  M e ta c a r p a l  j o i n t s  s w o l l e n  and p a i n f u l .  
S h o u ld e r s  s t i f f .
T r e a t m e n t .  Su lphur  B a th  -  T em p era tu re  102°F -
20 minutes  Double B e r t h o l l e t  t o  h a n d s ,  and k n ees  f o l lo w e d  
by  m assag e .  A l t e r n a t e  d a y s .
Given  E x p e r i m e n t a l  Su lphur  B a th  -  Temp. 100°F -  20 m i n u t e s .
B e fo re  A f t e r  1 Hour A f t e r  2 Hours A f t e r
W.B.C. 5 . 2  9 .6  1 6 .4  9 .6
Temp. 9 7 .4  9 9 .2
Two days l a t e r  g iv e n  a s t r o n g  s u lp h u r  b a t h  a t  t h e  
K o ya l  B a t h s .  T em p era tu re  100°F -  D u r a t i o n  20 m i n u t e s .
The w h i te  c e l l  count  was t a k e n  e v e r y  h a l f  hour i n  
o rd e r  t o  see  when t h e  maximum r i s e  w a s .
B e fo re  A f t e r  i  Hour 1 Hour Hours 2 Hours
W.B.C. 6 . 2  8*4 1 1 .6  1 6 .2  1 4 .4  1 1 .2
Temp. 9 7 .4  99 .2
On d i s c h a r g e  s t i f f n e s s  l e s s  i n  knees  b u t  hands s t i l l  
t r o u b le s o m e .  On t h e  whole im proved .




At f i r s t  t h e r e  was no r e s t r i c t i o n  on the c h o ic e  o f  c a s e ;  
b u t  as more c a s e s  were done I  g r a d u a l l y  came to  t h e  c o n c l u s i o n  
t h a t  a s a l i n e  s u l p h u r  "bath would no t  cause  a l e u c o c y t o s i s  i n  
e v e r y  c a s e .
P a t i e n t  No. 1262*5 was a v e r y  i n t e r e s t i n g  c a s e .  He had 
d e f i n i t e  f i b r o s i t i s  i n  m usc les  of  back and i n t e r c o s t a l  m u s c l e s .  
He was a man of 57 a nd of f a i r  n u t r i t i o n .  I t  was d e c id e d  to  
c a r r y  on th e  e x p e r im e n t  a l l  day i n  h i s  c a s e  i n  o r d e r  to  f i n d  
the  d u r a t i o n  of  th e  l e u c o c y t o s i s .
15 ,000
34 .000
1 5 .00 0  
•m. 12 ,000
1 1 ,0 0 0  
1 0 ,0 0 0
A f t e r  l h r .  2 h r s . 3 h r s . l ^ h r s . 5h r s .
Time.
The i n c r e a s e  i n  w h i te  c e l l s  was 30%, and i t  was a po lym orphonuc­
l e a r  l e u c o c y t o s i s .  His t e m p e r a t u r e  showed v e r y  l i t t l e  c h a n g e ,  
b e fo re ,  the  b a t h  b e i n g  9 8 . 6 ° P . ,  im m e d ia te ly  a f t e r  9 9 . 8 ° F . ,  and 
one h o u r  a f t e r  99°F .  He had a p r o f u s e  sw ea t  l a s t i n g  f rom  a lm o s t  
h a l f  an h our  a f t e r  the b a t h ,  b u t  h a l f  a n  hour  l a t e r  he s t a t e d
t h a t  he f e l t  q u i t e  c o o l .
p a t i e n t  N0.I26I4.6 had a h i s t o r y  of  i n f e c t i v e  a r t h r i t i s  
i n d e t e r m i n a t e /
- 2 -
i n d e t e r m i n a t e  f o r  two y e a r s .  He was a m u s i c i a n  and aged 
I4.2 y e a r s .  He gave an i n c r e a s e  o f  o ve r  200$ i n  w h i t e  c e l l s  one 
h o u r  a f t e r  h i s  b a t h ,  w i t h  an i n c r e a s e  o f  the  p o ly m o rp h o n u c le a r  
l e u c o c y t e s  and r e l a t i v e  d e c r e a s e  i n  ly m p h o c y te s .  Two days 
l a t e r  he was s u b j e c t e d  a g a in  t o  a s u l p h u r  b a t h  b u t  t h i s  t im e  
a t  th e  Royal b a t h s .  I t  was a s t r o n g  s a l i n e  s u l p h u r  b a t h .  In  
h i s  c a s e  th e  w h i t e  c e l l  coun t  was t a k e n  h a l f - h o u r l y  i n  o r d e r  
t o  d e t e r m i n e ,  i f  p o s s i b l e ,  when th e  maximum was r e a c h e d ,
1 6 ,000  
1 5 ,000  
l k , 000 
13 ,000
W.B.C,
pe r  c .m .  12,000
1 1 , 0 0 0
1 0 ,0 0 0
9 ,0 0 0  
8 ,0 0 0
•  *  •  •  •
B e f o r e .  A f t e r  § h r .  I h r .  1-ghrs. 2 h r s .
Time
I n  t h i s  c a se  the maximum was r e a c h e d  one hour  a f t e r  the b a t h .
The same e x p e r im sn t  was c a r r i e d  o u t  on P a t i e n t  N0 . 1265 I  
who was a man of k 3 y e a r s ,  s u f f e r i n g  from g e n e r a l  f i b r o s i t i s .
1 7,000/
17.000
1 6 . 0 0 0
15 .000  
ill., ooo
W.B.C. . 
per  c .m .  13,000
12 .000  
11 ,000 
1 0 ,0 0 0
9 ,0 0 0
B e f o re .  A f t e r  § h r .  l h r .  l f h r s . 2 h r s .
Time
Here the  maximum appeared  t o  be r e a c h e d  h a l f  an hour  a f t e r  
the  s u l p h u r  b a t h ,  w i t h  a g r a d u a l  f a l l  t h e r e a f t e r .
I t  w i l l  be s e en  from t h e s e  r e s u l t s  t h a t  im m e d ia te ly  a f t e r  
the  b a t h  t h e r e  i s  a s l i g h t  i n c r e a s e  i n  the  l e u c o c y t e s ,  th e  
maximum p o i n t  b e in g  re a c h e d  one h our  l a t e r .
Remembering the work o f  Harold  E r i c  M a r t in  and o t h e r s ,  
who found  t h a t  th e  l e u c o c y te  c o u n t  v a r i e d  from h o u r  to h o u r ,  
i t  was d e c id e d  i n  s e v e r a l  c a s e s  t o  do a w h i t e  c e l l  c o u n t  e v e r y  
hour  f o r  two s u c c e s s iv e  days t o  see what the  v a r i a t i o n  w a s .
P a t i e n t  No.13221 was a g i r l  of 18 ,  who s u f f e r e d  from 
f i b r o s i t i s .  She had r e c e i v e d  no t r e a t m e n t  w h a t s o e v e r ,  b e in g  
a d m i t t e d  one day and the  e x p e r im e n t  commencing t h e  f o l l o w i n g  
m orn in g .  The r e s u l t s  w e re :
1 0 th  March/
- l l -
w
p e r
1 0 t h  M a rc h
9 ,0 0 0
B.C.
c .m. 8 ,0 0 0
7 ,000
11 t h March
10 ,000
9 ,0 0 0
8 ,0 0 0
7 ,000
6,000
12 t h March g iv e
15 ,000
l l | ,  000




9 ,0 0 0
8 ,0 0 0
9 .1 5  10.19  U .15  12 .15
p.m.
Time
2 .1 5  3 .1 5  14..15
2p.m. 3P»m* l+p.m.9
Time
7 .0 0 0
6 .000
d u r a t i  on
9 .5 0  10 .5 0  11 .50  1 2 .5 0  2 . 0  5 .0
Time
P a t i e n t /
- 5 -
P a t l e n t  No.8909  had g e n e r a l  f i b r o s i t i s .  He was t h i n  
and o f  poor  n u t r i t i o n .  His age was ij.9 y e a r s .  The day 
f o l l o w i n g  a d m is s io n  he was p u t  i n  an e x p e r i m e n t a l  s a l i n e  
s u l p h u r  b a t h  a t  t e m p e r a tu re  102°F .  f o r  tw en ty  m i n u t e s .
17 ,000
1 6 ,000
15 ,000  
lip, 000
1 5 ,0 0 0
W . B . C .
p e r  c .m .  1 2 ,0 0 0
1 1 ,0 0 0
1 0 ,0 0 0  
. 9 ,0 0 0
B e fo re .  A f t e r .  l h r ^ f t Q 2 h r e .
Time
F o r  two days  h i s  w h i te  c e l l  c o u n t  was t s k e n  h o u r l y ,  and d u r i n g  
th e  m orn ings  he a t e ,  took th e  w a t e r s ,  e x e r c i s e d ,  e t c .  Immed­
i a t e l y  a f t e r  lu n c h  he was r e s t e d  and t h e n  g iv e n  h i s  s u l p h u r  
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7 .25  "  8 .25  9 -25  10 .28  11 .29  12 .28  1-28 2 .2 8  5*28 k -25
Time
I t  was most e s s e n t i a l  t h a t  th e  i n i t i a l  w h i te  c e l l  c ou n t  sho u ld  
he a normal  o n e .  I t  was v e r y  s u r p r i s i n g  t o  f i n d  t h a t  a number 
o f  p a t i e n t s  who had been s e l e c t e d  had a d e f i n i t e  l e u c o c y t o s i s .
As a r e s u l t  they  cou ld  no t  be u se d  f o r  t h i s  work .  In  s e v e n t e e n  
su c h  c a s e s ,  however ,  the e x p e r im e n t  was p ro c e e d e d  w i t h .  Of th e  
s e v e n t e e n  p a t i e n t s ,  e l e v e n  were i n f e c t i v e  a r t h r i t i e s  i n d e t e r m i n ­
a t e ,  one s p o n d y l i t i c ,  one a r t h r i t i c  o f  s p i n e ,  t h r e e  f i b r o s i t i c ,  
and one s u b - a c u t e  r h e u m a t i c .
P a t i e n t  N o . l2 l l j . l /
-7 -
P a t i e n t  N0 . I 21I4.I was an i n f e c t i v e  a r t h r i t i c ,  age 35 y e a r s ,  
he was g i v e n  a s a l i n e  s u lp h u r  b a t h ,  t e m p e r a tu re  102° ,  
d u r a t i o n  20 m i n u t e s .
2 1 , 0 0 0
2 0 ,0 0 0
19 ,000
18 ,000  
t  17 ,000
! W.B.C. 




' Before  A f t e r  1 h r .  2 h r s .
Time
I t  w i l l  be n o t i c e d  t h a t  im m e d ia te ly  a f t e r  h i s  b a t h  the  w h i t e  
c e l l s  f a l l  from 21,000 to  I3,ip00.  T here  i s  t h e n  a g r a d u a l  
r i s e  a g a i n .  T h is  i s  t y p i c a l  o f  what happened  a l t h o u g h  i n  
two c a s e s  where t h e  i n i t i a l  w h i t e  c e l l  count was abou t  1 3 ,0 0 0  
t h e r e  was an i n c r e a s e  of  70% one hour  a f t e r  the  b a t h .  A l l  
t h e s e  p a t i e n t s  did no t  b e n e f i t  by th e  b a t h .  One h o u r  a f t e r  
th e  c o m p l e t i o n  of the  b a t h  t h e i r  l imbs were  v e ry  s t i f f .  I n  
f a c t ,  t h e y  were s t i f f e r  t h a n  th e y  had b e e n  b e f o r e  t h i s  t r e a t ­
ment was begun .
Seven men, who were found to  be f i t  i n  e v e ry  way, were 
g i v e n  a s u lp h u r  b a t h  a t  t e m p e r a t u r e  102° ,  d u r a t i o n  20 m i n u t e s .  
The m a j o r i t y  worked i n  the H o s p i t a l ,  t h e i r  o c c u p a t i o n s  b e i n g :
2/
- 8 -
2 b a t h  a t t e n d a n t s ,  1 p o r t e r ,  1 c l e r k ,  2 l a b o r a t o r y  t e c h n i c i a n s ,  
and 1 c h e m ic a l  a n a l y s t .  They sw ea ted  p r o f u s e l y  a f t e r  t h e  b a t h ,  
and in  one case  the  man’s t e m p e r a t u r e  r o s e  t h r e e  d e g r e e s .  The 
g r e a t e s t  i n c r e a s e  in  w h i te  c e l l s  was one of  2^%, an  hour  a f t e r  
t h e  b a t h .
Through t im e ,  by e x a m in a t io n  and. th e  g e n e r a l  a p p e a r a n c e ,
I  c o u ld  a lm o s t  s e l e c t  the  p a t i e n t s  who would g iv e  a d e f i n i t e  
i n c r e a s e  i n  w h i te  c e l l s .  Most of  them were p a t i e n t s  s u f f e r i n g  
from f i b r o s i t i s .  T h e i r  age d id  no t  m a t t e r ,  b u t  they  were  of 
m odera te  n u t r i t i o n  or t h i n .  The f a t ,  f l a b b y  man o r  woman gave 
v e ry  l i t t l e  r e a c t i o n ,  or none a t  a l l .  I n f e c t i v e  a r t h r i t i s  
w i t h  normal  w h i t e  c e l l  c oun t  r e a c t e d .
In  an H o s p i t a l  such  as the  Royal  B a th  H o s p i t a l  a number 
of  p a t i e n t s  a re  s e n t  by t h e i r  In s u r a n c e  Companies f o r  t r e a t ­
ment as t h e y  complain  of p a in  and s t i f f n e s s  i n  v a r i o u s  j o i n t s .  
These p a t i e n t s  never  come e x c e p t  i n  th e  summer m on ths .  Examin­
a t i o n  f o r c e s  one to  the  c o n c l u s i o n  t h a t  t h e y  have come f o r  a 
h o l i d a y  and t h a t  they  have n o th in g  ’wrong w i t h  them. They w i l l  
a t t e m p t  to  evade the t r e a t m e n t  w h ich  is  p r e s c r i b e d .  Most o f  
them a r e  g i v e n  s u lp h u r  b a t h s .  I  c o n c lu d e d  t h a t  t h e i r  r e a c t i o n  
would be  s m a l l ,  and t h i s  was v e r i f i e d  by r e s u l t s  i n  t h r e e  c a s e s .
P a t i e n t  13127 was 55 y e a r s  of age ,  who c o m p la in e d  of  p a i n  
and s t i f f n e s s  i n  b o t h  s h o u l d e r s .  His g e n e r a l  c o n d i t i o n  was 
good,  and he looked t h e  p i c t u r e  o f  h e a l t h .  N o th ing  cou ld  be 
made o u t  on e x a m in a t io n .  He was g i v e n  a s u l p h u r  b a t h  a t  
t e m p e r a t u r e  102°F, 20 m inu tes  d u r a t i o n .  The f o l l o w i n g  was 




tbe  r e s u l t  :
1 0 ,0 0 0
9 , 0 0 0  
8 ,0 0 0
Before  A f t e r  l h r .  a f t e r .  
T im e .
I t  w i l l  be remembered I  s t a t e d  p r e v i o u s l y  t h a t  a t  the  
b e g i n n i n g  of t h e  y e a r  1933 the  r e a c t i o n  t o  the  s u l p h u r  b a t h s  
a t  the  Royal  B a th  H o s p i t a l  was p o o r .  Twelve of t h e s e  same 
p a t i e n t s  were  g i v e n  a . s u l p h u r  b a t h  a t  the  H o s p i t a l ,  and the  
f o l l o w i n g  day a s u lp h u r  b a t h  a t  t h e  Royal B a t h s .  Theyiwere
i
unanimous i n  t h e i r  o p in io n  t h a t  t h e y  f e l t  b e t t e r  a f t e r  the 
b a t h  a t  the  Royal Baths b u t  no t  a f t e r  the b a t h  a t  the 
H o s p i t a l .  The f o l lo w in g  were t y p i c a l  r e s u l t s :
1 1 , too  
1 0 ,0 0 0  
9 ,0 0 0  
8 ,0 0 0  
. 7 ,0 0 0
6 .0 0 0
9 .0 0 0
B e f o r e .  A f t e r ,  l h r  a f t e r ,  
a t  Royal B a t h s .
“  Time
B e f o r e .  A f t e r ,  l h r  a f t e r .  
a t  Royal  B a th  H o s p i t a l .
I t  i s  r a t t e r  i n t e r e s t i n g  t o  no te  i n  the  c a se  of  a p a t i e n t  
who had advanced o s t e o - a r t h r i t i c  changes  i n  b o t h  h i p  j o i n t s
t h a t /
- 10-
t h a t  he asked the  Honorary P h y s i c i a n  to be g iv e n  o t h e r  
t r e a t m e n t  t h a n  s u l p h u r  b a t h s .  Asked h i s  r e a s o n  f o r  t h i s ,  
he r e p l i e d  t h a t  he f e l t  no b e t t e r  a f t e r  the  b a t h s ;  i n  f a c t ,  
he was more s t i f f .  I  was asked  i f  I  had g i v e n  him a s u l p h u r  
b a t h  a t  t e m p e r a t u r e  102° and f o r  twenty  m i n u t e s .  On lo o k in g  
up my n o t e s  I  d i s c o v e r e d  t h a t  I  had .  He gave no r e a c t i o n  a t  
a l l .  R e s u l t : -
p e r  c .m .
Before  A f t e r ,  l h r .  a f t e r  
Time .
RESULT OF PLAIN BATH.
E ig h t e e n  p a t i e n t s  who had g i v e n  a d e f i n i t e  r e a c t i o n  were 
s u b j e c t e d  to  a p l a i n  hot  w a te r  b a t h  a t  t e m p e r a t u r e  102°F.  f o r  
tw e n ty  m i n u t e s .  One h o u r  a f t e r  the  b a t h  th e  maximum ' i n c r e a s e  
i n  th e  w h i t e  c e l l  c oun t  i n  any of  t h e s e  p a t i e n t s  d id  n o t  e x ­
c eed  20$ .
T Y P E  OP C E L L  I N C R E A S E .
Of th e  hundred c a s e s  s u b j e c t e d  to  s a l i n e  s u l p h u r  b a t h s ,  
i n  a l l  -  w i t h  the e x c e p t i o n  o f  f o u r  -  t h e r e  was an i n c r e a s e  
i n  the  po lym o rp h on u c lea r  l e u c o c y t e s / a n d  a r e l a t i v e  d e c r e a s e  
i n  t h e  lym p h ocy tes ,  the  l e u c o c y t o s i s  r e a c h i n g  i t s  maximum 
from h a l f - a n - h o u r  t o  an h o u r  a f t e r  t h e  b a t h .
POSSIBLE CAUSE OF LEUCOCYTOSIS.
The p o s s i b l e  cause  o f  t h i s  l e u c o c y t o s i s  has  t o  be 
c o n s i d e r e d .  The same e i g h t e e n  p a t i e n t s ,  who had  r e a c t e d  
s t r o n g l y /
-11-
s t r o n g l y  t o  a s a l i n e  s u l p h u r  b a t h  and had g i v e n  a p o o r  r e a c t i o n  
t o  a p l a i n  h o t  w a te r  b a t h ,  were  a l s o  s u b j e c t e d  to  sodium carbon* 
a t e  and sodium c h l o r i d e  b a t h s .  The amount of t h e s e  c h e m ic a l s  
was c a l c u l a t e d  from t h e i r  t o t a l  i n  a s a l i n e  s u l p h u r  b a t h .  None 
o f  them showed a marked r e a c t i o n  w i t h  th e  e x c e p t i o n  o f  one 
p a t i e n t  who gave an i n c r e a s e  i n  w h i t e  c e l l s  im m e d ia te ly  a f t e r  
a sodium c a r b o n a t e  b a t h ,  and the  p r o b a b le  e x p l a n a t i o n  o f  t h i s  
was t h a t  he f e l t  f a i n t  d u r i n g  the  b a t h  and a f t e r  b e in g  r e v i v e d  
was v e r y  e x c i t e d  and d i s t r e s s e d .
S ix  p a t i e n t s  were g iv e n  a s a l i n e  s u l p h u r  b a t h  a t  th e  same 
t e m p e r a t u r e  and f o r  the same l e n g t h  o f  t im e ,  b u t  i n s t e a d  of 
b r e a t h i n g  i n  a i r  from the  b a t h - h o u s e  and the gases  from the 
b a t h  t h e y  b r e a t h e d  a i r  from o u t s i d e  by  means of  an a p p a r a t u s  
c o n s i s t i n g  o f  a mask to  which was a t t a c h e d  a lo n g  r u b b e r  tube* 
These  p a t i e n t s  s t i l l  r e a c t e d  s t r o n g l y  t o  the b a t h  e x a c t l y  as 
t h e y  had done p r e v i o u s l y  w i t h o u t  a mask.
The b lo o d  of two b a t h  a t t e n d a n t s  who were  i n  the h a b i t  
of i n h a l i n g  fumes from t  he b a t h s  was examined,  b u t  i n  n e i t h e r  
c a se  was t h e r e  a g r a d u a l  i n c r e a s e  nor a l e u c o c y t o s i s  f o u n d .  
P a t i e n t  No.12838 was g iv e n  a b a t h  i n  which  sodium s u l p h i d e  
had b een  p u t ,  so as t o  e v o lv e  g a s ;  b u t  t h e r e  was o n ly  
8$ i n c r e a s e  as a g a i n s t  3 8 . 7% a f t e r  a s a l i n e  s u l p h u r  b a t h .
TEMPERATURE OF BATH.
From th e  i n d i v i d u a l  r e s u l t s  i t  w i l l  be n o t i c e d  t h a t  th e
b a t h  t e m p e r a tu re  was n o t  the  same f o r  e v e r y  p a t i e n t .  I t  
v a r i e d /
1 2 -
v a r i e d  from 98° to  lol4. ° P . ,  i n  o r d e r  to  a s c e r t a i n  what e f f e c t  
th e  t e m p e r a t u r e  o f  th e  b a t h  had on t h e  l e u c o c y t e  c o u n t .  The 
i n c r e a s e  was found to  be j u s t  as  g r e a t  i n  th o se  p a t i e n t s  who 
had a b a t h  a t  98°F .  as i n  t h o s e  who had one a t  102° -  103°  - 
l0 k °F .
TEMPERATURE OP PATIENT.
The i n c r e a s e  i n  t e m p e r a tu r e  of p a t i e n t s  a f t e r  the  b a t h  
v a r i e d  from 1° t o  and ,  h e re  a g a i n ,  the i n c r e a s e  i n
l e u c o c y t e s  d id  n o t  c o r re sp o n d  to  the  r i s e  i n  t e m p e r a t u r e .
I t  would  seem, t h e r e f o r e ,  t h a t  th e  r e a c t i o n  i s  not^ to  
any p a r t i c u l a r  gas or  s a l t ,  b u t  to the c o m b in a t io n  o f  them a l l ,  
and p r o b a b l y  something  which the chem ica l  a n a l y s t  has  n o t  b e en  
a b le  to  a n a l y s e .
W. Grunow and P r o f e s s o r  Edmund Malina a r e  b o t h  of 
o p i n i o n  t h a t  th e  r e a c t i o n  a f t e r  a s a l i n e  s u l p h u r  b a t h  had an 
a n a lo g o u s  s t i m u l a n t  a c t i o n  t o  p r o t e i n  shock i n j e c t i o n s .  In  
t h e  c o u r s e  o f  ray own o b s e r v a t i o n s  i t  was found t h a t  t h e r e  
was v e rv  l i t t l e  i n c r e a s e ,  o r  none a t  a l l ,  i n  t h e  p a t i e n t < s  
t e m p e r a t u r e .  I t  must be a d m i t t e d  t h a t  a l l  had a v e ry  p r o f u s e  
s w e a t .  In th e  work o f  Campbell  cn  P r o t e i n  Shock he fou n d  
t h a t  t h e r e  was a g r e a t  i n c r e a s e  i n  w h i t e  c e l l s  c o r r e s p o n d i n g  
t o  th e  i n c r e a s e  i n  t e m p e r a t u r e ,  b u t  t h i s  i s  c e r t a i n l y  n o t  
the  c a s e  w i t h  s a l i n e  s u l p h u r  b a t h s .
The p o s s i b l e  source  of  t h e s e  l e u c o c y t e s  has  n e x t  to
b e /
be c o n s i d e r e d .
1 .  E x p u l s io n  from the  S p le e n .
2 .  D i l a t a t i o n  of Q u ie s c e n t  C a p i l l a r i e s .
3* E x p u l s io n  from the Lymphatic G lands .
1 .  E x p u l s io n  from the S p l e e n .
I f  i t  had been  due to  t h i s  t h e r e  would have been  a l s o  an 
i n c r e a s e  i n  th e  r e d  c e l l s ,  b u t  t h i s  was n o t  fo u n d .  The r e d  
c e l l s  rem a in e d  the  same.
2 .  > D i l a t a t i o n  of  Q u ie s c e n t  C a p i l l a r i e s .
I t  has  b e en  shown t h a t  i n  the  p a t i e n t s  who r e a c t e d  
s t r o n g l y  t o  a s a l i n e  s u lp h u r  b a t h  t h e r e  was a marked h y p e ra e m ia .  
In  a l l  p r o b a b i l i t y  t h i s  I s  the  s c o u r c e .
3 .  E x p u l s io n  from Lymphatic  G la n d s .
I f  t h i s  were so ,  i t  would be a ly m p h o c y to s i s  and n o t  a 
p o ly m o rp h o n u c le a r  l e u c o c y t o s i s .
In c o n c l u s i o n ,  I  t h i n k  i t  i s  o n ly  r i g h t  t h a t  Spa 
p h y s i c i a n s  s h o u ld  s t u d y  c a r e f u l l y  the  ty p e  o f  p a t i e n t  b e f o r e  
p r e s c r i b i n g  s a l i n e  s u l p h u r  b a t h s .  They sh o u ld  r e a l i s e  t h a t  
t h e y  do n o t  b e n e f i t  everyone  and t h a t  t h i s  f o r m  of t r e a t m e n t  
may g r e a t l y  a g g ra v a te  the c o n d i t i o n  o f  some p a t i e n t s .
C O N C L U S I O N S
1* In s a l i n e  s u l p h u r  b a th s  we have a n a t u r a l  a g e n t  which  
i s  c a p a b le  of  p ro d u c in g  i n  a s h o r t  time improvement i n  be tw een  
e i g h t y  and n i n e t y  per  c e n t ,  of f i b r o s i t i c  p a t i e n t s .  In  
a r t h r i t i c s  where the d i s e a s e  i s  c o n f in e d  to  th e  p a r i a r t i c u l a r  
t i s s u e s  and i f  th e  c o n d i t i o n  i s  s u b a c u t e ,  i t  a c t s  as  a u s e f u l  
a d j u v a n t .
2 .  The c a s e s  which do n o t  do w e l l  a r e  t h o s e  of  the o s t e o
a r t h r i t i c  t y p e .
Of the  hundred p a t i e n t s  i n v e s t i g a t e d  a l l  showed an i n c r e a s  
i n  w h i t e  c e l l s  o f  from )+% t o  200% , the  g r e a t e s t  i n c r e a s e  b e i n g  
found  i n  f i b r o s i t i c  p a t i e n t s .
i|.. The maximum i n c r e a s e  was o b t a i n e d  h a l f - a n - h o u r  t o  one 
h o u r  a f t e r  t h e  a p p l i c a t i o n  of th e  b a t h .
5 . A d i f f e r e n t i a l  c o u n t  showed an a b s o l u t e  i n c r e a s e  i n  
the  po lym orphonuc lea r  l e u c o c y t e s  and a r e l a t i v e  and a b s o l u t e  
d e c r e a s e  i n  ttas lymphocytes a t  t h i s  t im e .
6 . Normal h e a l t h y  i n d i v i d u a l s  r e a c t  p o o r l y  to  a s a l i n e  
s u l p h u r  b a t h  and do no t  d e r i v e  b e n e f i t  from them.
7 . The s a l i n e  s u l p h u r  b a t h s  p roduce  a l s o :
( a )  A q u ic k  and marked hyperaem ia  of  th e  c a p i l l a r i e s .
(b )  An i n c r e a s e  of th e  body  t e m p e r a tu r e  o f  1° t o  50 
im m ed ia te ly  a f t e r  th e  b a t h .
( c )  P r o f u s e  s w e a t i n g .
8 .  P a t i e n t s  who have an a c u te  c o n d i t i o n  and a r e l a t i v e  
l e u c o c y t o s i s  do n o t  b e n e f i t  from a s a l i n e  s u l p h u r  b a t h  and 
im m e d ia te ly  a f t e r  the  b a t h  t h e r e  i s  a d e c id e d  f a l l  i n  the  
l e u c o c y t e s  •
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